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SCOPE OF WORK 


The scope of work for the Boston Water Study is spelled out in a contract for 
engineering services entered into between the City of Boston and Charles A. 
Maguire & Associates on February 10, 1966. This contract provided for an en- 
gineering investigation and report on improvements necessary to the water dis- 
tribution system including reinforcements and cleaning and lining of existing 
water mains. The contract specified that all the work including the submis- 
sion of a detailed comprehensive written report would be completed and submitted 
to the Commissioner of Public Works on or before September 1, 1967. 


It was desired to prepare an overall program for the improvement of the entire 
City water system. The engineering analysis was intended to bring out defi- 
ciencies as they existed and to draw up a systematic program to provide adequate 
potable water for consumption as well as an adequate supply for fire fighting. 
The need for this study was indicated by inadequate fire flows and static pres- 
sures in various sections of the City and concern over the hydraulic capacity 

of trunk mains. 


The City agreed to supply all existing records, reports, maps, plans or other 
data which would be required for the study and to obtain other materials as 
necessary from other agencies. Labor and equipment required to operate appur- 
tenances and to tap exposed mains for hydraulic measurements were supplied by 
the City. It was further agreed that the City would take all necessary actions 
and execute all required forms for compensation. 


The scope of the work was to encompass all aspects of the water distribution 
system of the City of Boston. The scope did not include a study of the sources 
of water or the methods of conveying water to the City. Other items excluded 
from the work were fire department operations including types and numbers of 
equipment used and fire fighting procedures; evaluation of the sources and use 
of revenue within the Water Division, use of men, materials and equipment for 
normal maintenance and operation of the network and the interaction of the 
Division with other divisions of the Public Works Department and the City govern- 
ment. 


The present scope of work was adequate to determine how the existing water sys- 
tem could be maintained and expanded to provide future services comparable to those 
of the past. Further studies would be necessary to optimize the role of the 

Water Division and its interaction with other agencies of the City and the State 
on technical and economic levels. 
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SYLLABUS 


Water Supply and Use 


The City of Boston is supplied by a system of reservoirs, aqueducts and 
pipes maintained and operated by the Metropolitan District Commission. 
This system provides adequate quantities of potable water to supply needs 
for the foreseeable future. 


The MDC water is received by the City at 24 major metered inputs. Curing 
1965, the total quantity purchased from the MDC was approximately 43,800 
million gallons which was distributed by service levels as follows: 


Southern Low Service 41% 
Northern Low Service 9% 
Southern High Service 47% 
Southern Extra High Service 3% 


The rate charged by the MDC for this water has risen from $40.00 per million 
gallons in 1946 to $120.00 per million gallons in 1963. The increase in 
rates has helped finance major needed improvements in the MDC system. 


Consumption in Boston follows definite seasonal, daily and hourly patterns. 
Maximum consumption rates occur in the winter and summer, Figure WSU4. There 
is a slight trend underway for spring and fall consumptions to increase and 
reduce seasonal variations. This may be a characteristic of a water supply 
system which lacks reserve capacity to deliver peak flows to an area growing 
in demand and variety of users. Recent improvements to the MDC system should 
change this trend. 


The trend for greater use of water and increasing numbers of daily commuters 
to Boston (850,000 in 1966 rising to 1,290,000 by the year 2020) has over- 
shadowed the recent decrease in Boston's resident population. Since 1956 
the largest hourly consumption recorded (199 MGD) occurred on the peak day 
(146 MGD) of the 11-year period examined. There has been no trend for the 
ratio of peak hourly consumption to average annual consumption (1.60) to 
increase. The past water use and projected future demands are shown on 
Figure WSU9. 
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The hourly variation in consumption throughout the City on a day of high 
demand was obtained by analysis of field data. Typical dimensionless de- 
mand curves for various parts of the City are shown on Figure WSU6. The 
Boston distribution system was studied using this data and it was found 
that the most critical conditions occurred at 11 AM in the Southern High 
Service (SHS) and 4 PM in the Southern Low Service (SLS) on the study day 
(The study day is the day for which the performance of the system was 
evaluated. ) 


Exceptional demands are made on the Boston distribution system by major 
water users, needs for fire fighting and leakage. A sum of the needs of 
50 large users represents approximately 10-percent of the average daily 
consumption. Leakage accounts for an additional 10-percent. Major fires 
require approximately 10,000 GPM (15 MGD) and because of their rare occur- 
rences represent a small percentage of the total City water use. With 
future growth leakage will become even more significant if left unchecked 
and large users will become more numerous. Projected future needs for the 
City shown on Figures WSU9 reflect the nationally recognized trend for in- 
creased per capita consumption and projected population growth. 


The Distribution Networks 


The distribution system has four independent main networks operated at 
different pressure levels. The approximate maximum static water levels 
reached in these networks are: 


Southern High Service 260 feet 
Southern Low Service 172 feet 
Southern Extra High Service 395 feet 
Northern Low Service 160 feet 


The aerial extent of these service levels is generally determined by ground 
elevation although some areas have more than one service. 


There are no storage facilities within the Boston distribution system. The 
MDC maintains nearby reservoirs at Chestnut Hill and Spot Pond. While the 
system is basically gravity operated, acceptable minimum pressures during 
periods of high demand can only be maintained by pumping in the MDC system 

at Chestnut Hill just outside of Boston. The extremely high elevations of 
the Extra High Service require pumping at all times. Pressures in Boston 

are largely governed by pressures at the metered connections to the MDC sys- 
tem. There is a high degree of interaction between the two systems and major 
changes in either have correspondingly large effects upon the other. 
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Most pipes in both the MDC and the Boston systems were installed many 
years ago and internal corrosion has caused a major deterioration in 
their capacity to convey water. Field data shows that many trunk mains 
in Boston have Hazen-Williams coefficients of 75 or less. The coeffi- 
cients for trunk mains are shown on subsequent figures illustrating the 
system's performance under various demands. Field data for smaller 
pipes showed a similar range of Hazen-Williams coefficients. The elim- 
ination of red water conditions and low hydrant discharges can only be 
achieved by rehabilitating each small pipe contributing to the undesir- 
able conditions. A program for rehabilitation of smaller pipes is 
equally as important as a program for restoring the lost capacity of 
trunk mains and is considerably more expensive. Field experimentation 
is recommended to determine if a viable alternative to cleaning and 
cement-lining by conventional methods can be developed. A preliminary 
study showed that a combination of cleaning without cement-lining fol- 
lowed by water treatment to control corrosion may provide an economical 
alternative (Boston water is among the most corrosive of waters supplied 
to major cities of the United States). 


All in situ pipe in Boston is either cast iron or steel. Suitably reinforced 
concrete or cement-asbestos pipe may be used where economically justifiable. 


Exterior corrosion of metallic pipe in Boston has not been excessive (in 
general) because of relatively inert soils with high electrical resistiv- 
ity. There is little doubt, however, that many pipe failures are basic- 
ally caused by corrosion but precipitated by unusual loading conditions. 
In order to completely determine the role of corrosion it is recommended 
that field tests be made at the time trunk mains are taken out of service 
for rehabilitation. Pressure tests to pressures slightly greater than 
normal maximums can be used to estimate pipe leakage prior to cleaning 
and lining, to determine the tightness of valves and to insure that the 
pipe is not corroded to the extent that small increases in pressure will 
Cause significant damage. After pressure testing the main should be 
cleaned, de-watered and inspected internally by a qualified corrosion 
engineer. If the interior of the pipe appears to be badly corroded, it 
would be desirable to inspect the exterior at additional locations where 
electrical measurements suggest active corrosion is taking place. It may 
be practical to use grouted steel liners of slightly smaller diameter to 
reinforce badly corroded trunk mains in crowded locations. 


The time of travel of a pressure surge across the BostonSLS and SHS dis- 
tribution systems is approximately 20 seconds. This means that valve 
closures or main breaks made in intervals shorter than 20 seconds will 
give rise to a maximum pressure surge of approximately 50 psi for each 
1-foot per second velocity change made in this interval. Fortunately 
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the natural damping characteristics of the networks are good and the 
gear operated gate valves have slow closure times. If automatic equip- 
ment is installed in the system in the future, the danger of high trans- 
jent pressure waves should not be overlooked. The new existing auto- 
matically-operated butterfly valve in the MDC Low Service pumping sta- 
tion at Chestnut Hill is a potential source of surges in the Boston SLS 
and should be set to operate very slowly. 


While the most important part of the Boston distribution system is sup- 
plied by the SLS and the SHS Some consideration was given to possible 
problems in Charlestown, East Boston and in areas served by the EHS. In 
East Boston the existing pipes when rehabilitated will be adequate for 
future demands. In the EHS, in areas of high elevation the distribu- 
tion system should receive early attention for rehabilitation as part of 
a comprehensive plan for cleaning and cement-lining or as an experimental 
area to test alternative methods for rehabilitation. 


In Charlestown, improvements planned by the BRA will improve the existing 
highly interconnected grid of smaller pipes. A new 36-inch trunk main 
should be constructed in conjunction with the new highway I-695 to connect 
Andrew Square and City Square. This addition will cost approximately 
$900,000 and will facilitate cleaning and cement-lining of the trunk mains 
in Charlestown. In addition it will provide needed reserve capacity and 
flexibility to the distribution system in Boston Proper and South Boston. 


The Southern Low Service 


A considerable pressure variation occurs during the day in the Southern 
Low Service (SLS) because of high hydraulic losses in both the SLS and 

the MDC system. The maximum variation, approximately 45 feet at 2 PM, 

occurs at places which are most distant from the MDC inputs, e.g. near 

Columbia Point in South Boston. Extensive improvements to the MDC and 

Boston systems will reduce this variation to approximately 20 feet. 


The unimproved SLS would be totally inadequate to supply the anticipated 
demands for the year 2020. However, if all major trunk mains are cleaned 
and lined to restore their hydraulic capacity the SLS would function better 
with the 2020 demands than it does at present. If pipes found to be struc- 
turally unsound are suitably rehabilitated or replaced and the proposed 

new Charlestown trunk main added to the existing system, the SLS would have 
sufficient capacity and flexibility to meet projected demands and unforeseen 
emergencies. 
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The program for rehabilitation was studied with the aid of extensive 
computer analysis. It was found that in South Boston there are a 
number of trunk mains which are capable of carrying much more water 
than presently required. Effective utilization of these mains will 
allow rehabilitation of most of the SLS trunk grid without limiting 
the network's capacity to carry emergency flows, without causina 

low pressures and without causing numerous dirty water problems due 
to flow reversals in other unlined trunk mains. Exceptions occur in 
Roxbury and in North Dorchester where consumers should be served by 
the Southern High Service during cleaning and lining operations along 
Dudley Street and Adams Street. The connection with the SHS in Adams 
Street should be retained for the future and made permanent through 

a 20-inch pressure reducing valve. 


The capacity of the SLS trunk grid to deliver fire flows is excellent. 
In South Boston large volumes of water are available at relatively low 
pressures and require mobile pumpers for effective utilization. This 
will continue to be the case in the future. For full effectiveness, 

the arid of smaller mains in this area must be rehabilitated. In Boston 
Proper the High Pressure Fire Service pumping stations can receive ample 
volumes of water from the SLS. 


The Southern High Service 


Like the Southern Low Service (SLS), the Southern High Service (SHS) re- 
quires major rehabilitation before it will be adequate to meet future 
demands. The most interesting possibility for future use of the SHS is 
its use for fire fighting. The rehabilitated network will provide 
greatly improved pressures for effective fire fighting in many areas, 
including the Central Business District. It is recommended that fire 
ant ing equipment and procedures be examined with this improvement in 
mind, 


Improvements to the MDC system will have major effects on the SHS. In 
order to fully utilize these improvements it is recommended that existing 
venturi meters be enlarged and a new 36-inch diameter pipe be constructed 
between the new MDC shaft near Morton Street and the existing 36-inch SHS 
pipe in Ruthven Street (cost approximately $900,000). 


The improvement program suggested in subsequent paaes will result in major 
disturbances to sediment in many parts of the present system. This unde- 
sirable result is necessary to avoid endangering the network's capacity to 
deliver emergency discharges during cleaning and lining of major pipes. 
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The High Pressure Fire Service 


The High Pressure Fire Service (HPFS) consists of two pumping stations 
and approximately nineteen miles of unlined cast iron pipe. The HPFS 

is presently exclusively used to fight fires in the congested high value 
district of Boston Proper. At the present time this separate system 
takes suction from the Southern Low Service (SLS) and provides a maxi- 
mun discharge of approximately 18,000 gpm at pressures up to 200 psi. 


The existing rotating machinery appears to be in good condition although 

the stations would have to be temporily put out of service for a complete 
inspection by a factory mechanic to determine remaining useful life. The 
pumps would provide better fire fighting capabilities if they had flatter 
characteristics and the future integrity of the aging piping system would 

be protected by a lower shut-off head. Past operating experience has led 

to an operating rule restricting maximum pressures to 200 psi ( the system was 
designed in 1921 for 300 psi) to avoid causing major leaks. 


The steam supply to the Kneeland Street pumping station is adequate and 
will be available for the foreseeable future. At the Atlantic Avenue 
pumping station the DC switchgear is in poor condition and requires 
major maintenance or replacement. If replacement is indicated the sta- 
tion should be converted to AC or steam as DC power may not be available 
indefinitely. 


The existing apparatus for signalling the pumping stations to request 
start-up or pressure variation is entirely obsolete and in poor condition. 
This signal system should be modernized and incorporated into the Fire 
Department's regular communications network. 


Discussion with officials cf the Fire Department suggests that the high 
pressures generated by the pumping station are primarily intended to fac- 
ilitate use of deck guns mounted on mobile equipment that does not contain 
its own booster pumps. 


The rehabilitated SHS will provide adequate pressure and discharges for 
hand held hoses and could effectively incorporate the existing HPFS piping 
network. Consideration should be given to a re-evaluation of fire fighting 
equipment and techniques in the HPFS area. It is recommended that the City 
engage special consultants for such further studies. 
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The Parker Hill Area 


Parker Hill in West Roxbury has a summit elevation of approximately 220 
feet and is supplied with water by the Southern High Service (maximum 
static water level of 270 feet). Near the summit low pressures are ex- 
perienced and the need for a detailed study of this relatively small 
area was indicated. 


High hydraulic losses in the 48-inch MDC main leading to Parker Hill 
were found to result in pressures as low as 8 or 10 psi near the summit 
during periods of high demand in the City. 


Concern for fire protection near the summit prompted a detailed analysis 
of hydraulic considerations on Parker Hill. It was found that the trunk 
mains leading to the site of an abandoned reservoir at the summit provide 
capacity for large emergency hydrant discharges. The Fire Department is 
aware of the low pressure conditions and uses hard suction lines On pump- 
ers in the area. The hydrant spacing is excellent and large volumes of 
water are available from mobile pumpers for fire fighting. 


While the area has an adequate water supply for fire fighting it should 

not be inferred that pressures are adequate for normal water use. It is 
recommended that all new construction with upper floors above elevation 

180 feet be supplied with self-contained pumping units to boost pressures 
for domestic use. Buildings at lower elevations having automatic sprinklers 
or special requirements for higher pressures will also require booster pumps. 


For the rehabilitation of the SHS trunk grid it is necessary to clean and 

line the larger diameter pipes on Parker Hill and to complete their circuit 
around Fisher Avenue with a 20-inch main. These improvements are necessary 
to allow rehabilitation of the nearby 40-inch SHS pipe in Huntington Avenue. 
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Cost of Improvements 


The following summary of estimated construction costs for improvements 


Boston water trunk main system is presented in order of importance: 
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Recommended Order of Improvement 


Location 


36-inch SHS Main to Ruthven St. 
36-inch Charlestown Connector 

to Boston Proper 
Southern Low Service 
Southern High Service 
Replacing or Maintaining Defective Valves 
Charlestown 
East Boston 
Completion of Parker Hill Grid 

(20-inch Pipe) 

Extra High Service 
Replacement of Corroded Pipe (estimated) 
Enlargement of MDC Venturi Meters 


Trunk Mains, Total 


Type 
New Construction 
New Construction 


Cleaning & Lining 
Cleaning & Lining 


Cleaning & Lining 
Cleaning & Lining 


New Construction 
Cleaning & Linina 


Rehabilitation of SLS and SHS may be carried on 
concurrently, but the sequence of improvements as 
recommended in this report should be followed. 


To be done in conjunction with the cleaning and lining program. 


to the 


Cost 
$900 ,000 


900 ,000 
1,900,000 
2,560,000 
1,800,000 
200,000 
100 ,000 


110,000 
50,000 
1,500 ,000 


150 ,000 


$10,170,000 


Additional larae costs will be involved in the rehabilitation of the smaller 


distribution pipes throughout Boston. 


Extra High Service should be used as 


a test area to evaluate the effectiveness of alternatives to cleaning and 
cement-lining to restore hydraulic capacity. 
stallation of permanent recording equipment and water treatment facilities. 
The estimated cost for the field experiment for the first 5 years is broken 
down as follows: 


Water treatment equipment and chemicals 


Purchase and installation of recording pressure and 


flow meters 
Special Buildings 
Salaries of technical staff 
Installation of special valves 
Reports 
Computer Time 
Other 


Total Experimental Cost 
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This test area will require in- 


$ 40,000 


20,000 
60,000 
100 ,000 
50,000 
20,000 
10,000 


_30,000 
$330,000 


sy 


The program for cleaning and lining smaller mains in South Boston and 

other areas where hydrant discharges are poor or red water conditions 

are common should not be delayed until experimental results are avail- 

able from the EHS test site. During the first 5-years of field experi- 
ments, cleaning and lining of smaller mains will require an additional 

sum. The extent of this work would depend on the rehabilitation program 

for the trunk mains, the initial results for the recommended EHS test area 
and the number of small mains that are badly corroded and require replacement. 


The estimated cost for smaller mains for the first 5 years is estimated 
as follows: 


Cleaning and Lining $2,000,000 
Replacement and New Construction 900 ,000 
Small Mains, Total $2,500 ,000 


The total cost for rehabilitating the smaller mains will depend on the 
results of the experimental program. Since the cost to clean and cement 
line all the smaller distribution pipes throughout Boston is estimated 

at 50 million dollars, substantial savings can be realized from a successful 
experimental program. 


Based on the above, the expected total cost of improvements. to the trunk 
main systems and the cost of field experimentation and cleaning and lining 
of smaller mains during the first five years of the long range program 

is approximately $15,600,000.00 in terms of September, 1967 prices. 


COST SUMMARY 


Trunk Mains $10,170,000 
Extra High Service Experimental Program 330,000 
Smaller Mains 2,500 ,000 
Construction Cost = $13,000,000 


Contingencies, Engineering, and Miscellaneous Program Costs (20%) $2,600.000 


Total Program Cost $15,600,000 
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CHAPTER WSU 


WATER SUPPLY AND USE 


ABSTRACT: Sources of water and distribution to Boston by the MDC are 
outlined. Water use in Boston is discussed outlining area 
consumption patterns and annual, weekly and hourly variations 
in demand. An increase in average daily consumption from 
approximately 120 MGD to 238 MGD is estimated for the year 2020. 


Charles A. Maguire and Associates 


Boston Hartford Providence 


CONCLUSIONS 


WATER SUPPLY AND USE 


The following conclusions were made: 


Improvements to the MDC system will raise the minimum pressure 
at inputs to the Southern High Service (SHS) from 242 feet to 
approximately 270 feet. 


An adequate supply of water will be available from the Metropoli- 
tan District Commission (MDC) for the near future. For long 
range needs, additional sources of supply will be sought by the 
MDC. 


Annual water consumption is increasing. The trend for greater 
use of water and increasing numbers of daily commuters to Boston 
has overshadowed the recent decrease in Boston's resident popula- 
GION 


The increase in annual consumption is occurring chiefly during 
the spring and fall. 


The hourly variation of water consumption is considerably differ- 
ent throughout the City. 


Fifty of the largest water users account for approximately 10-per- 
cent of annual water use. 


Leakage is concentrated in Boston Proper and accounts for approxi- 
mately 10-percent of annual water use. 


Fighting major fires requires approximately 7 to 15 MGD with 
standard fire fighting apparatus. 


There were approximately 850,000 commuters to Boston in 1966. 
By the year 2020 an estimated 1,290,000 commuters are anticipated. 


The average annual water consumption is expected to rise from 
approximately 120 MGD in 1966 to 238 MGD by the year 2020. 


WSU] 


WATER SUPPLY AND USE 


SOURCES OF SUPPLY 


The Metropolitan District Commission (MDC) is responsible for maintaining an 
adequate supply of potable water to the cities and towns surrounding Boston, 
Figure WSUI. For more than 75 years, the MDC has supplied increasingly lar- 
ger quantities of water to more and more people, Figure WSU2. This trend for 
increasing use is expected to continue into the future. Since the MDC water 
distribution network interacts with the Boston water distribution network, 
changes in the levels of consumption in the MDC system will have some effect 
on the Boston distribution system. 


Existing sources of supply, the Quabbin, Wachusett and Sudbury reservoirs and 
the Ware River presently (1967) have a maximum safe yield of 335 mad. Diver- 
Sions from the Miller River and other sources could increase this yield to 
approximate!y 520 mgd. The maximum long term projected needs of the cities 

and towns which may eventually be served by the MDC will exceed 520 mgd and 
alternative sources of supply will have to be ultimately found. Possible 

long range alternatives include desalinization of sea water and additional 
diversions from the Miller and Connecticut Rivars. (Legislative Research Coun- 
cil, Report Relative to Water Shortage and Industrial Water Use and Reuse, 
April 27, 1966) 


The conveyance of water from the sources to the City of Boston is effected by 
the MDC network of aqueducts, large pipes and balancing reservoirs, Figure 
WSU1. The MDC has a continuing program of improvements to this network to 
ensure that adequate discharge can be delivered to Boston without excessive 
losses of pressure. However, increases in demand and decreases in hydraulic 
capacity caused by internal corrosion and tuberculation of large pipes have 
combined to result in undesirable low pressures at Boston. To counteract this, 
the open channel portion of the Wachusett Aqueduct has been replaced with a 
new 14-foot diameter pressure tunnel (the Wachusett-Marlborough Tunnel). This 
new tunnel will increase the capacity of the Hultman Aqueduct from 250 mgd to 
375 mgd and will serve to maintain a full supply level of 274.5 feet at Norum- 
bega Reservoir. As a result, the minimum total head at the City of Boston 
(Southern High Service) was increased by approximately 7 feet during 1967. 


When completed in the early 1970's, the new 10-foot diameter MDC tunnel from 
Chestnut Hill Reservoir to the vicinity of the American Legion Highway and 
Morton Street in Boston will have a major affect on the operation of the 
Southern High Service. The principal affect will be to raise the minimum 

total head in the southeast section of the SHS from 242.0 feet to approximately 
265.0 feet. 


WSU2 


The scheduling of improvements to existing tuberculated MDC mains is somewhat 
complicated. At present (1967) it is not practical to temporarily shut off 
major MDC mains for rehabilitation because of resulting ill effects on the 
Boston distribution system. For this reason, the proposed improvements to 
the MDC supply system to Boston are presently limited to the addition of new 
major mains and aqueducts and to the raising of reservoir full supply levels. 
In the future, utilizing the increased flexibility which these additions will 
afford, it will be practical to plan an orderly schedule of rehabilitation 
for older large pipes. 


WATER USE IN BOSTON 


Gross Characteristics of Water Use: The trend for greater use of water and 
increasing numbers of daily commuters to Boston from other municipalities has 
overshadowed the recent decrease in Boston's resident population, Figure WSU3 
and Table WSU1. Table WSU2 shows data compiled for days of highest demand 
(the maximum day) since 1956. The largest hourly consumption recorded (199 
MGD) occurred on the peak day (146 MGD) of the 11 year period examined. On 
this day the ratio of the maximum hour to the average annual flow was 1.60. 
Table WSU2 shows no trend for annual increases in this ratio. 


Seasonal Variation of Consumption: Water use in Boston is greatly dependent 

on the time of year. Figure WSU4 shows the seasonal variation of consumption 
for the 14-year period between 1953 and 1966. The records were well distri- 

buted between the maximum and minimum recorded weekly consumptions. 


Figure WSU4 shows a large range of possible consumptions for any week of the 
year. A serial regression analysis of the 52 sets of 14 weekly records of 

the Southern Low Service showed that there was no strong tendency for winter 
or summer consumption to increase from year to year, Table WSU3. However, 

the spring and fall consumptions were shown to be increasing. The implication 
is that there is a tendency for the water consumption to become more uniformly 
distributed throughout the year. This may be a characteristic of a water 
Supply system which lacks reserve capacity to deliver peak flows to an area 
growing in demand and variety of water users. 


Hourly Variation in Consumption; The demand for water increases from a mini- 
mum at night to a maximum sometime during the day. Figure WSU5 shows this 
variation for a typical weekday of large consumption, Thursday, June 23, 1966. 
This day was chosen as the study day because average consumption was above 
normal and complete MDC records were not available for any other day during 
the period of field Pitometer measurements. (The study day is the day for 
which the performance of the system was evaluated) Weekend consumntions are 
generally smaller and may peak at different hours of the day. 
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A more detailed study showed that the hourly variations of consumption were con- 
Siderably different throughout the city. Figure WSU6 shows hourly consumption 
curves for local areas. These curves were developed from field measurements and 
apply to areas surroundina tie computer node points indicated by Table WSU4. The 
nodes can be located in Figures SLS1 and SHS1. 


The techniques used to determine the hourly variation of consumption are outlined 
as follows: 


Phase 1: Field pipe discharae measurements were made throughout the city over a 
a 24-hour period. This work was performed by Pitometer Associates during the 
Summer of 1966. 


Phase 2: Analysis and utilization of the field data was made by Maquire Associates 
to obtain the desired hourly distribution of consumption throughout the City. 

Like other experiments, an intensive analysis of the field measurements was re- 
quired. The analysis was necessary to supplement the data and to account for and 
evaluate some of its deficiencies. Briefly, the analysis involved correlation 

and rearession analysis of the Pitometer data (obtained at various locations over 

a 4-month period) and the continuously recorded system inputs at MDC venturi meters. 
The resulting multiple linear reqression equations were used to cenerate synthetic 
Pitometer data for a study day (Appendix WSU4). The synthetic data was then used 
to develop the dimensionless hourly consumption curves. These were pro-rated to 
nodes in the network on the basis of average consumptions derived from land use 

and population density studies. The allocation of hourly node consumptions was 
optimized (using a linear programmina method) so that the minimum deviation from 
the measured total system input on the study day was achieved over the 24-hour 
period. The solution was constrained to maintain the average daily consumption 
constant at nodes while the shape of the node loading curve was altered sliahtly 

to minimize hourly deviations from the total system input. A complete description 
of the method can be found elsewhere (Appendix WSU6). The entire analysis was 
performed on digital computers, most of it in the time-sharing mode with access 

to extensive on-line data storaae. 


Confidence in the method was gained by the qood agreement between the distribu- 
tion of flows in the network computed by SDP (the network analyzer proaram) and 
the synthetic aaugina point data. A check with the original Pitometer data is 
somewhat meaningless since the field data was not recorded on a single day. 
Nevertheless, general qualitative agreement with the Pitometer data was achieved 
and served as a quarantee that no major errors had accumulated during the analysis. 


Exceptional Demands: Large local demands for water are made by major water users, 
needs for fire fighting, and leakage. 


WSU4 


Meter records of the Water Division billing department were used to identify 
50 of the major water users in the City, Appendix WSU]. The average daily 
consumption of these major users accounts for approximately 10 percent of the 
total consumption in the City. 


Major fires requiring large localized volumes of water are shown on Figure WSU7 
for the period 1964 to 1966. The terms 3-alarm, 4-alarm and 5-alarm indicate 
that 11, 15 and 19 pumpers respectively were utilized at the indicated fires. 
Most pumpers have a rated capacity of 750 gpm. Rare fires requiring more than 
19 pumpers were recorded as 5-alarm fires. The concentration of fires in the 
Roxbury section is attributed by Fire Department officials to the large number 
of abandoned and neglected buildings and the high population density, Tabte WSU7 
and Figure WSU8. As urban renewal proceeds there will be a change in the num- 
bers and locations of fires. Discussion with the Fire Department and examina- 
tion of MDC records indicates that major fires in the past have required, at 
peak discharge, approximately 5,000 to 10,000 gpm (from 7 to 15 MGD) with stan- 
dard fire fighting apparatus. 


Leakage from unknown sources amounts to approximately 10 percent of the total 
consumption of the City. Leakage surveys and the results of data analysis for 
the present study indicate that much of this leakage is concentrated in Boston 
Proper. Since a major renewal program is under way in this area, it should be 
possible to significantly reduce leakage as new construction proceeds and fur- 
ther leak detecting surveys are made. 


Forecasting Future Needs: The future growth of population and changing patterns 
of land use will have a significant effect on both water consumption and revenue. 
It was therefore essential to make a careful evaluation of predictions made by 
all levels of government, university study groups, planning bureaus, and other 
engineers. This evaluation resulted in an overall picture of the range of pos- 
sible resident and commuter populations up to the year 2,020 and an appreciation 
for the factors which led to these predictions, Figure WSU9, Table WSU6. The 
nationally recognized trend for an increase in per capita water consumption was 
examined and modified to suit conditions in the City of Boston. The effects of 
changing technology and possible changes in legislation and administrative 
practice were also incorporated subjectively into the study. 


With the above information and a plan of programmed changes in land use (furn- 
ished by the Boston Redevelopment Authority) the range of future changes in 
total water consumption, Figure WSU9, and changes in the overall pattern of 
consumptions within the city were anticipated to the year 2,020. 


The future changes in the pattern of consumptions, indicated by Table WSU7, 
were next examined in finer detail for each census area. Aerial photos and 


WSU5 


land use plans were used to pro-rate the increased consumptions to nodes in 
each census area. There were no areas in which major future changes in land 
use were anticipated and it was not necessary to reassign dimensionless node 
loading curves. The anticipated consumption patterns for 2020 are presented 
in Table WSU4 and Table WSU5. Figure WSU10 shows the corresponding expected 
hourly variation in demand of the Southern Low and High Services on a day 
comparable to the study day of 1966. 


While the expected useful lifetime of new additions to the water system ex- 
tends far beyond the year 2020, the scope of the analysis was not extended 
because of the very great uncertainties involved. It was deemed to be more 
useful to incorporate sufficient flexibility into the design of improvements 
to facilitate future changes. 
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TABLE WSU] 


TOTAL WATER CONSUMPTION IN BOSTON, 1940-1966 
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AVERAGE DAILY PER CAPITA 
CONSUMPTION CONSUMPTION 
POPULATION MG D GALLONS 
770,816 94.8 ies 
772,000 Wied! 127 
Es AQw 102.1 132 
778,500 106.0 136 
781,000 109.6 140 
785,000 110.6 141 
787,500 110.9 141 
791,000 117.4 148 
795,000 117.4 147 
797,500 Ll sia, 143 
801,400 113.0 141 
790,000 Liga 142 
780 ,000 114.2 146 
770,000 113.4 147 
760,000 BiOes 145 
750,000 leno 150 
740,000 ils 26 154 
730,000 112.4 154 
720,000 11029 154 
710,000 11525 163 
697,197 116.1 166 
690 ,000 120.5 175 
682 ,000 Idee 172 
674,000 Ural Ne 180 
665,000 een 184 
659 ,000 LSet 182 
656 ,000 118.3 180 


TABLE WSU2 


MAXIMUM CONSUMPTION IN BOSTON 


MAX IMUM MAX IMUM RATIO RATIO 

DAY HOUR MAXIMUM HOUR TO MAXIMUM HOUR OF YEAR TO 

YEAR MG D MGOD MAXIMUM DAY AVERAGE DAILY CONSUMPTION 
1966 LSS. 176.24 1.34 T00 
1965 138.54 182.09 leg2 iog 
1964 144.0] (BSH 1.34 [s8803) 
1963 146.25 198.80 1.30 1.60 
1962 132.09 181335 es, Lbs) 
1961] 139.42 188.14 [hep the 1.56 
1960 121.96 Wieco {fas She) 1.40 
09 137.03 183.40 1.34 io 
1958 126.10 LW ASietehe| Te3o 1203 
1957 136.38 eM ad As 1.41 1.61 
1956 127.45 173.49 1.36 iO 
Average 135.70 183.60 1535 100 
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TABLE WSU3 


Weekly Serial Regression Coefficients (Lag of 1 week) 
Southern Low Service, 1953 to 1966 


Approx. Week Regression Approx. Week Regression 
Date of Year Coefficient Date of Year Coefficient 

Jan. 1 ] -0.06 27 +0.00 
2 -0.01 28 +0.4] 

3 tess 29 +0.37 

4 Uees 30 -0.19 

5 +0.04 31 mal al 

6 +0.07 SY +0.04 

7 -0.09 33 -0.21 

8 -0.05 34 -0.04 

9 +0.02 30 -0.38 

10 -0.09 36 +0.04 

March 23 11 -0.27 37 -0.08 
12 -0.29 38 +0.29 

13 +0.14 39 +0023 

14 +0.36 40 +0.12 

15 +0.10 4] +0.02 

16 +0.22 42 +0.40 

17 +0.29 UCtivec/ 43 +0.39 

18 +0.44 44 +0.44 

19 +0.47 45 +0.39 

20 +0.44 46 +0.84 

21 +0.37 47 +0.25 

22 +0.50 48 +0.59 

23 +0.42 49 +0.17 

June 17 24 +0.04 50 +0.10 
he +0.26 51 -0.25 

26 +0.29 Dec. 31 52 -0.20 
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TABLE WSU4 


COMPUTER NODES AND CONSUMPTIONS 
SOUTHERN LOW SERVICE 


STUDY DAY STUDY DAY 
DEMAND CONSUMPTION DEMAND CONSUMPTION 
CURVE (MGD) CURVE (MGD) 
NODE 1966 1966 2020 NODE 1966 1966 —-2020 
5 34 59 29 10 26 45 
2 9 45 78 30 9 56 97 
3 9 57 1.03 31 9 4] ral 
4 9 .34 61 32 9 [eZ Cem? 07 
5 9 85 ie 33 10 ds) ay 
é 3 4.20 7.25 34 10 68 «1.18 
7 5 68 1.36 35 10 68 —s-1.18 
8 5 2.00 3.45 36 10 68 «1.18 
9 5 2.10 3.63 37 10 98 1.70 
10 7 68 1.18 38 10 68 «1.18 
i 9 1.20 2.94 39 10 68 «1.18 
12 9 1.60 2.88 40 10 1.18 2.04 
13 9 1.50 2.70 4l 10 68 1.18 
14 10 62 Li 42 10 68 «1.18 
15 4 1.10 1.98 43 6 26 60 
16 9 1.10 1.90 AA 6 1.50 3.45 
17 9 Ja 1.33 45 6 461.06 
18 10 1.30 2.24 46 6 si 2 AE 
19 é A2 .73 47 6 poo meetin 22 
20 9 1.50 2.70 48 6 1.00 2.30 
21 3 1.60 4.77 49 10 2150) mrtee2 
22 9 2.10 3.63 50 6 80 1.85 
23 3 1.00 2.60 51 é 60 1.38 
24 10 27 A6 52 é 80. 1.85 
25 9 34 59 53 3 1.50 4.47 
26 6 97 2.24 54 6 54 1.25 
27 6 17 .39 55 é .36 83 
28 6 26 60 
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TABLE WSUS 


Computer Nodes and Consumptions 
Southern High Service 


STUDY DAY STUDY DAY 
DEMAND CONSUMPTION DEMAND CONSUMPTION 
CURVE (MGD) CURVE (MGD) 

NODE 1966 1966 2020 NODE 1966 1966 2020 
5 9 1.62 35 2 9 2.68 
2 5 4 72 36 2 7 2.09 
3 5 Di 3.78 37 2 J 2.09 
4 5 Das 5.30 38 2 S 2.39 
5 2 6 1.39 39 6 6 1.79 
é 5 # 54 40 10 6 1.79 
7 5 7. .38 A] 2 5 1.49 
8 5 4 72 42 6 8 2.39 
9 5 8 1.51 43 6 5 1.15 
10 8 nt 19 4A 10 La: 3.59 
i 8 6 Jak 45 2 8 1.97 
12 8 8 1.51 46 1.5 3.70 
13 8 1.8 3.24 47 2 7 1.45 
14 5 8 1.44 48 2 y 19 
15 10 a 17 49 2 a 21 
16 10 aT “VA 50 2 1h? 2.26 
17 5 vi 1.20 5] 10 7.9 13.70 
18 5 A 72 52 8 * 57 
19 10 el a7 53 2 5 1.46 
20 10 4 69 54 2 1.1 3.22 
21 10 2 134 55 1.2 3.59 
22 10 a 17 56 2 1.0 2.96 
23 10 8 1.38 57 2 8 2.39 
24 6 1.4 3.22 58 8 f: .38 
25 6 5 1.15 59 8 p. .38 
26 6 iS 42 60 8 5 95 
27 6 9 2.08 6] 5 & 54 
28 6 7 1.62 62 8 5 95 
29 6 a £23 63 7 1.79 
30 10 2.0 3.46 64 8 2.39 
31 6 8 1.85 65 2 9 1.86 
32 2 5 1.15 66 2 2 46 
33 2 1.6 3.70 67 2 2 59 
34 2 9 2.68 
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DAILY COMMUTERS TO BOSTON 
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Boston Water 


CHAPTER DN 


THE DISTRIBUTION NETWORKS 


ABSTRACT: The distribution system has three main pressure levels with 
overlapping of pressure levels in certain areas. The pipe 
is almost exclusively cast iron and is very old and in gen- 
eral is badly tuberculated. Corrosion surveys and pressure 
tests should be used in the field to determine the expected 
remaining useful life of existing pipes. Pressure surges may 
assume importance as the consumption rate increases, the 
pipe ages further and automatic equipment is installed in 
either the Boston or MDC system. 


Charles A. Maguire & Associates 


Boston Hartford Providence 
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THE DISTRIBUTION NETWORKS 


CONCLUSIONS 


The following conclusions were made: 


1. The operation of the MDC water system and the location of 
major inputs to the Boston system have a major effect on 
the operation of the Boston distribution network. A major 
change in either system will have effects upon the other. 


2. The water supply to Boston by the MDC is among the most 
corrosive of waters presently consumed in major cities of 
the United States. 


3. Most of the pipes in Boston have suffered a serious loss of 
hydraulic capacity because of internal corrosion and tuber- 
culation. Hazen-Williams coefficients for principal mains 
in the City range between approximately 40 and 130. 


4, The very large variation in total head which occurs in Boston 
during the day can be partially attributed to hydraulic losses 
in the MDC system leading to Boston. 


5. Many of the pipes in the MDC system are of the same age and 
material as the major mains in Boston and have suffered a cor- 
respondingly serious loss of hydraulic capacity. 


6. Before major MDC pipes can be temporarily put out of service 
for cleaning and cement lining, it is necessary to make major 
improvements to the Boston system or to provide alternative 
sources of water from the MDC. 


7. The external corrosion of cast iron pipe results in graphitiza- 
tion of the pipe material. These corrosion products have a 
lower structural strength than the original cast iron pipe. 

In some areas where field inspections indicate that important 
trunk mains are badly graphitized, it may be practical to line 
badly corroded pipe with steel. The steel liner could be 
grouted and cement-lined to preclude further corrosion. 


8. A preliminary corrosion survey of certain areas of West Roxbury 
indicated a very high soil resistivity and a corresponding low 
potential for corrosion. Judging by the good performance of the 
very old cast iron pipes in other sections of the City, it may 
be inferred that external corrosion is not a major problem in 
Boston. There may be local areas of low soil resistivity where 
extensive corrosion does occur. These areas could be pinpointed 
by an extensive corrosion survey. 
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In order to fully utilize a rehabilitated trunk main system, 
it is necessary to rehabilitate the smaller distribution 
pipes as well. The cost of cleaning and cement-lining these 
many small mains would be approximately 50 million dollars. 


In highly urbanized areas of the city, the cost of pipe itself 
is not as significant as the cost of laying it. In less urban- 
ized areas, the chcice of less expensive pipe materials may 
produce significant savings. 


The operation of MDC pumps does not contribute to pressure 
Surges in the Boston network because of equalizing reservoirs 
on the discharge side of the pumps. 


Calculations show that approximately 20 seconds is required for 

a pressure wave to travel across the Boston network and back to 
the point of propagation. This means that valve closures shorter 
than 20 seconds in duration may be considered instantaneous and 
will cause large pressure surges. 


The very slow closure rates of existing valves in the Boston 
system and the good natural damping characteristics of the dis- 
tribution network have reduced the importance of transient pres- 
Sure waves in the past. Anticipated increases in demand for 
water and installation of automatic equipment in both the MDC 
and Boston systems will increase the relative importance of 
transients in the future. 


The newly installed, automatically operated butterfly valve 

in the MDC low service system at Chestnut Hill Reservoir is a 
potential source of major transient pressures in the Boston 
system. This automatic valve has not been in service long 
enough to give confidence in its operation through experience. 

A major main tailure in the Boston system could cause a rapid 
response from this valve and a resulting damaging pressure surge. 


The capacities of trunk mains in Charlestown and East Boston 
are adequate for present needs. 


Future requirements for additional trunk main capacity in Charles- 
town can be met by interconnection with the proposed 36-inch 
trunk main extending between Andrew Square, Charlestown, and 
Boston Proper, and rehabilitation of existing, unlined trunk mains 
in Charlestown. ; 


Large reservoirs in the Boston water distribution system are 
not required if the trunk mains are rehabilitated. 
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RECOMMENDATIONS 
The following recommendations are made: 


1. The program for upgrading the Boston system will interact with a 
similar program for the MDC distribution network. It is recom- 
mended that close cooperation between the two programs be achieved. 


2. An experimental field program to evaluate the extent and costs of 
beneficial effects of water treatment to control corrosion should 
be investigated. At the same time other alternatives to conven- 
tional cement-lining of cast iron pipes should be considered. 


3. Since normal cleaning and cement-lining practice requires excava- 
tion at frequent intervals, a systematic method for choosing de- 
sirable locations for excavations should be developed. Surveys 
by competent corrosion engineers should be used to aid in the 
selection of locations for exposing pipe at likely severely cor- 
roded areas. 


4. Most of the trunk mains in Boston are probably in good structural 
condition. In order to preclude the possibility of overlooking a 
structurally unsound, important, trunk main, it is recommended that 
field tests be incorporated as part of the routine cleaning and 
cement-lining program. These tests should include pressurizing 
the pipe to approximately 10 psi above normal maximum pressure prior 
to cleaning, dewatering and inspection of the interior surface of 
the pipe by a competent corrosion engineer. If these tests indi- 
cate further data would be desirable, additional excavations may be 
made to inspect the external condition of the pipe. 


5. A competent hydraulic, corrosion engineer should work closely with 
the Water Division to evaluate and determine the cause of major 
pipe failures which occur in the future. This practice is followed 
in other major cities and requires close coordination between the 
Water Division and the corrosion engineer. 


6. If existing large diameter pipe is deemed to be unreliable, consid- 
eration should be given to the use of a grouted steel liner of 
Slightly smaller diameter. This steel liner could be installed 
inside existing unreliable pipe and may prove to be an economical 
and practical solution to the replacement of major trunk mains in 
crowded city locations. 


7. The economics involved in the choice of pipe material should be 
carefully re-examined. Cement asbestos pipe could be used to good 
advantage to replace existing smaller distribution mains on dead 
ends where poor quality water occurs. Concrete encased steel cyl- 
inder pipe should be used where economical and soil conditions are 
extremely aggressive to metallic pipe. 


8. A continuing program to locate the major sources of leakage in the 
distribution networks should be coupled with new construction in 


BRA areas. These leakage surveys should be initially concentrated 
in Boston Proper. 
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THE DISTRIBUTION NETWORKS 
INTRODUCTION 


The Boston water system is composed of four major distribution networks, the 
Southern Low Service, Northern Low Service, Southern Hiah Service, and Southern 
Extra-High Service. The approximate maximum static water levels of these 
services are as follows: 


Ike Southern Low Service - 172 feet 
eos Northern Low Service - 160 feet 
ah Southern High Service - 260 feet 
4, Southern Extra-High Service - 395 feet 


The aerial extent of the service levels is, in general, determined by ground 
elevations (Fiqure DN1), althouch some areas are served by more than one 
service level. 


Approximately 90% of the water consumed in Boston is distributed throuah the 
Southern Low and Southern Hich Services. Approximately two-thirds of the re- 
mainina 10% is distributed by the Northern Low Service. The averaae daily con- 
sumption for the year ending December 31, 1965 was approximately 120 million 
gallons and as discussed previously (Chapter WSU) by the year 2020, 238 million 
gallons may be consumed on an average day in Boston. 


The four service levels consist of approximately 1,100 miles of mains, ranging 
in size from 4 inches to 48 inches in diameter, (Table DN1). There are approxi- 
mately 95 thousand individual services from 5/8 inches to 12 inches in diameter, 
all of which are metered. 


There are no storage facilities, except the Bellevue standpipe in West Roxbury, 
within the distribution system of the City of Boston, although the MDC maintains 
reservoirs at nearby Chestnut Hill and Spot Pond. While the system is considered 
to be a gravity one for insurance rating purposes, acceptable minimum pressure 
during periods of hiah demand can only be maintained by pumping in the MDC 
system at Chestnut Hill just outside of Boston. The extremely high elevations 

of the Southern Extra-High Service require pumping at all times. 


The Boston system is supplied from the MDC network by 24 metered connections of 
varying sizes,(fTable DN3). The locations of these connections to a large extent 
aovern the behavior of the Boston system. As shown on Fiqure DN2, the MDC dis- 
tribution system overlaps the Boston system in several areas. There is a high 
degree of interaction between the two systems and major chanaes in either may 
have correspondingly large effects upon the other. 
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HYDRAULIC EVALUATION OF PIPES 


Most of the pipes in Boston were installed many years ago and there has 
been a major deterioration in their capacity to convey water. Figures 
DN3 and DN4 show the locations, sizes, and dates of installation of the 
major pipes in the City of Boston. A comprehensive field study was car- 
ried out to obtain hvdraulic data for evaluation of these mains (Pito- 
meter Report Trunk Main Survey, 1966), Figures DN8 and DN9. Careful 
evaluation of these data was used to determine the Hazen-Williams coef- 
ficient of the principal mains in the city. (These coefficients are 
shown on figures in other chapters of this report.) 


Many of the pipes in the MDC system are of the same age and material as 

the major mains in Boston. Figures DN5 and DN6 show how the total head 
varies with discharge at the principal MDC venturi meters supplying Boston. 
The very large variation in total head indicated by most of these charts 
shows that rather large hydraulic losses occur in the MDC system. It may 
be inferred that the structural and hydraulic condition of these MDC 

mains is similar to those in the City of Boston. Because of the strong 
interaction between the two systems, it is evident that any program for 
upgrading the Boston system should include provision for similar compatible 
upgrading of the MDC system. The coordination of the two rehabilitation 
programs will require close cooperation between the organizations concerned. 
Before major MDC pipes can be temporarily shut down for cleaning and lining, 
extensive improvements to the Boston system are necessary to allow the re- 
distribution of water from the remaining connected MDC supply lines. 


ALTERNATIVES TO CEMENT LINING 


The smaller distribution pipes in Boston are of the same general vintage 
as the trunk mains and have corresponding structural strength and poor 
hydraulic performance. The rehabilitation of these mains is a monumental 
task because unlike the trunk main system for which great improvements 
can be made by rehabilitating key mains, the elimination of red water 
conditions and low hydrant discharges can only be achieved by rehabili- 
tating each small pipe contributing to the undesirable conditions. The 
cost of cleaning and cement lining the entire system of small mains would 
be in the neighborhood of 50 million dollars. Realizing that the total 
water consumption in Boston will more than double in the coming decades, 
there is little doubt that this program, or a suitable alternative» iS 
required. 


The water supply provided to Boston by the MDC is among the most corrosive 
of waters presently consumed in major cities of the United States. A 
preliminary study showed that a combination of cleaning without cement 
lining followed by water treatment to control corrosion may provide a 
viable economical alternative for Boston. Unfortunately, the preliminary 
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survey was unsuccessful ii identifying the optimum method of treatment 

or in evaluating the degree of effectiveness which can be expected from 
this alternative to cleaning and cement lining. Keeping the long range 
prospects in mind, it is recommended that some experimental field program 
be undertaken on a limited scale to evaluate this and other alternatives 
to conventional in situ cement lining of cast iron pipes. 


PIPE MATERIALS 


At the present time (1967) cast iron and steel pipe are used exclusively 
in the distribution system of the City of Boston. The major supply lines 
of the MDC do, nowever, have certain lengths whicn are reinforced steel 
cylinder, concrete encased pipe. While there have been no major prob- 
lems in the past with cast iron and steel pipe in the City, it may be 
advantageous to consider the use of other materials such as the steel 
cylinder pipe in areas where appreciable savings in cost or increased 
reliability can be achieved. 


In certain types of soils, concrete pipe is more resistant to external 
corrosion than metal pipe. Hence if the external loading conditions are 
within the tolerances of concrete pipe and if the pipe leads to a net 
cost saving, there is no reason why it should not be considered as an 
alternative to cast iron or steel for major trunk mains. 


In some cities, cement-asbestos pipe is used to replace existing smaller 
distribution mains on dead ends where poor water quality occurs. This 
practice could be adopted in Boston if the overall economics of using 
cement-asbestos pipe are favorable. 


Savings may be expected from the initial cost of the pipe, freedom from 
corrosion and resulting long useful life and the ease of handling the 
relatively light weight small diameter asbestos-cement pipc. Items re- 
sulting in potential increased costs include the high quality bedding 
required and possible changes in tapping equipment and Practice. 


The approximate cost of laying new cast iron and concrete cylinder pipes 
in Boston is given in Table DN2. . In highly urbanized areas of 
the City the cost of the pipe itself is not as significant as it is in 
other areas where installation costs are lower. Steel pipe may be sub- 
stituted for cast iron with little appreciable effect on the cost figures 
presented here for estimating purposes. Costs wili be higher if new pipe 
is to be laid in the ledge or drumlin areas shown on Figure DN/. 
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EXTERIOR CORROSION 


Corrosion of cast iron pipe results frequently in a graphitization of 
the pipe material. The graphite material is structurally capable of 
withstanding moderate internal pressures under some conditions. Hence 
in areas of high elevation where pressures are normally quite low, cor- 
roded cast iron pipe may have an indefinitely long useful life. In 
other areas, subjected to severe external loadings or high average 
pressures or surges, the graphitized pipe may eventually fail. 


General practice in many areas has been to clean and line corroded cast 
iron pipe to restore hydraulic capacity. Many cities have not investiga- 
ted the structural strength of such corroded pipe nor have they estima- 
ted its remaining useful life prior to cleaning and lining. Other cities 
have found that graphitized cast iron pipe is subject to numerous fail- 
ures from moderate internal pressures (as low as 50 or 60 psi) and from 
external loadings due to heaving soils or new construction. 


A preliminary effort was made to determine if competent corrosion engineers 
could reliably predict the extent of corrosion of in situ cast iron pipe 
without recourse to extensive excavations. This preliminary study showed 
that while the extent of corrosion could be estimated, the indication was 
not sufficiently complete to permit evaluation of the remaining useful life 
of individual pipes or of their behavior under slightly increased maximum 
pressures. It was concluded that corrosion surveys, including the investi- 
gation of pipe to soil potential and the electrical and chemical soil 
properties do not provide all of the data necessary to evaluate the antici- 
pated future behavior ot individual pipes. Additional information must 

be gained in the field through pressure testing of isolated mains, de- 
watering and visual inspection of the interior of previously cleaned trunk 
mains and visual inspection of the external condition of the pipe at a 
number of excavations. This information can be expediently obtained at 

the time that the pipe scheduled for rehabilitation is temporarily taken 
out of service for cleaning. 


The pressure tests should be confined to pressures only slightly greater 
than normal maximums (perhaps 10 psi). The purposes of the pressure tests 
would be to estimate the leakage in the main prior to cleaning and lining, 
to determine the tightness of valves and to insure that the pipe is not 
corroded to the extent that small increases in pressure will cause signi- 
ficant damage. After pressure-testing the mains should be de-watered and 
a visual inspection of the interior condition of the pipe, the joints and 
the valves, made by a qualified engineer. If the interior of the pipe 
appears to be badly corroded, it would be desirable to inspect the exterior 
at several locations where electrical measurements suggest that active 
corrosion is taking place. 
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On the basis of the above field investigation, the validity of the present 
assumption that most or all of the trunk mains are worthy of cleaning and 
cement-lining and need not be replaced with new pipe may be verified or 
disproved. If it is found necessary to replace existing pipes or to use 
grouted steel liners, additional engineering studies will be necessary to 
determine the best size and location of the new pipes. 


It should be emphasized that after an extensive study of available methods 
for predicting the extent of in situ corrosion, it was concluded that a 
field inspection of the interior and exterior surfaces and pressure test- 
ing of the pipe are necessary for estimating the future value of an in 
Situ pipe. 


PRESSURE SURGES 


Pressure surges in the Boston Water System are caused by rapid valve clo- 
sures Or main breaks. The operation of pumps in the MDC system does not 
contribute to pressure surges in the Boston network because of equalizing 
reservoirs on the discharge side of the pumps. 


The magnitude of transient pressures has not been measured in the Boston 
system. However, calculations show thet the time constant for the system 
is approximately 20 seconds (the time of travel of a pressure wave across 
the network and back). This means that valve closures made in intervals 
shorter than 20 seconds may be considered instantaneous. For each 1-foot 
per second velocity chanae within this time interval, a maximum pressure 
surge of approximately 50 psi will be imposed on the network. 


To date there have been no known problems with transients, chiefly because 
the valves in the system are gear-operated gate valves with very slow closure 
times. A possible source of trouble exists, however, on the MDC system 

which supplies Boston with water. In the Low Service pumping station of the 
MDC, there is a new automatically-operated butterfly valve which diverts water 
into Chestnut Hill Reservoir in response to a pressure sensing element. it 
is conceivable that a major break in the Boston system could cause a rapid 
response from this automatic valve which would result in damaging pressure 
surges. It is recommended that the controls for this valve be set to regu- 
late closure to an extremely slow rate. If additional automatic-operating 
equipment is installed in either the Boston or the MDC system in the future, 
a careful evaluation of possible high transient pressures should be made to 
determine an acceptable mode of operation. 
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CHARLESTOWN 


The Charlestown section of Boston is expected to grow in population from 
16,381 in 1966 to approximately 27,000 in the year 2020. Water consumption 

in 1966 averaged approximately 7.6 MGD and this is expected to increase to 
approximately 20 MGD in the year 2020. Field data show that compared to 

the rest of Boston, water consumption is fairly uniformly distributed through- 
out the day. This indicates that the major users of water in Charlestown are 
the industrial and commercial interests. 


Ground elevations in Charlestown vary from sea level to approximately 100 

feet. A link with the Southern High Service in Boston Proper provides high 
pressure water for the higher elevations. The bulk of the supply, however, 

is obtained from two MPC low service meter stations in Perkins Street and 
Broadway Street at the Somerville-Charlestown boundary. From these two meters, 
water is fed to consumers in Charlestown via the major 16-inch, 24-inch and 
20-inch low service pipes in Main Street, Medford Street and Chelsea Street 
respectively. An additional 16-inch pipe in Rutherford Avenue parallels the 
Main Street pipe between Halford and Chelsea Streets. A grid of smaller pipes, 
mostly 6-inch diameter, is highly interconnected with the major mains. A 
16-inch main connected to the Southern High Service in Boston Proper leads 

from the Warren Avenue bridge to Monument Square at the top of Bunker Hill. 

The high service consumers are primarily residential and the total requirement 
is less than 1 MGD. 


Evaluation and Recommendations: The capacities of trunk mains are adequate for 
present needs. Future requirements based on population forecasts indicate the 
need for additional trunk main capacities between the Somerville-Charlestown 
boundary and the easterly portion of Charlestown. This additional capacity 
could be achieved by interconnection with the 36-inch main recommended for 
construction in conjunction with highway I-695 construction between Andrews 
Square, Charlestown, and the existing highway stub of the Warren Avenue bridge. 
The connection of this additional trunk main to the existing trunk mains could 
be made most advantageously in the vicinity of City Square. 


The proposed trunk main improvement for Charlestown, if implemented, will con- 
Siderably improve operation of the Southern Low Service in Boston Proper and 
South Boston. Because of this and in order to coordinate the water system 
improvements with new highway and bridge construction, it is recommended that 


the trunk main improvements for Charlestown be given early consideration for 
implementation. 


Most of the pipes in Charlestown are exceptionally old and require cleaning 
and cement-lining. A major program for cleaning and cement-lining is therefore 


36 


DN7 


indicated to be necessary. The Boston Redevelopment Authority (BRA) has 
scheduled major redevelopment for the Charlestown area. This redevelop- 
ment includes provision for replacement of 6-inch and 8-inch pipes by 8- 
inch and 10-inch pipes respectively in those areas undergoing redevelop- 
ment. A schedule of improvements to smaller mains shou'd be closely tied 
to the BRA's reconstruction program in Charlestown and should include ev- 
entual cleaning and cement-lining of the entire grid of small distribution 
mains. The City Square connection to the new 36-inch pipe suggested above 
will provide flexibility to allow rehabilitation of existing trunk mains 
in Charlestown. 


EAST BOSTON 


Water consumption in East Boston totalled approximately 5.1 MGD in 1966 
and is expected to rise to 11.3 MGD by the year 2020, reflecting an 
increase in population from 39,000 to 55,000. The variation in the rate 
of demand during the day results in daily pressure variations of approxi- 
mately 15 feet. 


The basic grid of trunk mains consists of the 20-inch main in Border Street, 
a 30-inch main in Chelsea Street, a 24-inch pipe in Chelsea Street from 
Prescott Street leading to Cottage Street, and 16-inch mains which complete 
the grid between Border Street and Brooks Street. A grid of smaller mains 
contains many 6-inch, 8-inch, and 10-inch diameter pipes and is highly in- 
terconnected with the major trunk mains. 


The grid of trunk mains is more than adequate for present demands and if 
Cleaned and lined where necessary, will be adequate for future consumptions. 
While East Boston should be included in the long-range program for rehabili- 
tation of all pipes in Boston, this area is in less need of urgent attention 
than many others. 


INTERNAL STORAGE IN THE BOSTON SYSTEM 


There is no internal storage reservoir presently used within the City of 
Boston distribution system. Careful consideration was given to the possi- 
bility of augmenting the distribution system with elevated storage tanks 
or underground reservoirs to supplement the basic trunk main system during 
periods of high demand. There does not appear to be any need for such 
storage within the system as the rehabilitated trunk main systems will be 
more than adequate to supply peak demands. 
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THE EXTRA HIGH SERVICE 


The Extra High Servie (EHS) provides water to areas of very high elevation 

in West Roxbury and Hyde Park. Maximum total heads of approximately 400 feet 
are generated at the Hyde Park and Brookline pumping stations of the MDC. 

The combined discharge from these pumping stations represented approximately 
3% of the average 1965 consumption in Boston. The Bellevue standpipe has an 
overflow elevation of approximately 400 feet and a maximum storage capacity 
of approximately 5,000,000 gallons. This reservoir serves to reduce varia- 
tions in pressure throughout the day and to provide a reserve for emergency 
demands. 


Maximum and minimum pressures of 117 psi and 26 psi in the EHS result from 
differences in elevation. At high elevations, fire flow tests made by the 
National Board of Fire Underwriters in 1950 showed that large discharges 

were not available. It is recommended that a program of cleaning and cement- 
lining in the EHS initially concentrate on those pipes leading to high eleva- 
tions. The remaining pipes in the EHS should be rehabilitated as part of the 
overall program for the City. The EHS could be used to advantage for field 
experiments with water treatment to control tuberculation of cleaned but un- 
lined cast-iron pipe. 


LEAKAGE 


In addition to the resulting loss of revenue, leakage penalizes the network's 
capacity to deliver emergency flows. A concerted effort to locate and elimin- 
ate large sources of leakage should be undertaken in conjunction with the new 
construction underway as part of the Boston Redevelopment Program. In the 
future, a continuing program of leakage surveys could pay its own way by lo- 
cating leakage as it occurs. Many large cities consider leakage surveys as a 
normal part of their operating and maintenance program. This practice is rec- 
ommended for Boston. 


Previous leakage surveys made in Boston have disclosed large amounts of 
leakage. The present study indicated that leakage in Boston Proper may be 
as much as 6 MGD. 
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TABLE ODN I 


Pipe and Valves in the Distribution System, December 31, 1950 


Diameter Length, Per Cent Increase Since Number of 
_Inches Miles of Total January, 1936 Gate Valves 
Miles 
4 11.69 flags eo 547 
6 177.84 IW Aa 20.08* 3017 
8 238.33 PH | (di ytay:' 4608 
10 85.02 ris 0.86* bey 
12 349.76 34 8 21.92 5229 
14 0.05 Wa bes 14 
16 69.43 oe) 10.50 768 
20 20.47 2.0 4.06 7] 
24 16.91 Ay 1.09 Ths 
30 14.36 1.4 2.00% 50 
36 ae 0.6 fb { a fet $4 
40 1.82 Oe 5 
42 3207 G55 0.04 4 
48 10.53 1.0 2.69 26 
Total 1005.01 100.0 30553 Sle F2 
*Decrease 


From: National Board of Fire Underwriters Report, #158, City of Boston, 1951. 
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TABLE DN 2 


PIPE INSTALLATION COSTS -- CITY OF BOSTON 


Pipe Cost Additional Cost for Installation 
Dollars per Foot Dollars per Foot 

Pipe Diameter a Meet ~ Highly =—~Ssé«CLghtttly ~~ 

(Inches) Cast Iron Concrete Urbanized Urbanized 
8 4.00 =< 27.40 11.85 
10 5.00 --- 30.65 13.45 
12 6.40 --- 33.95 15.80 
14 Gee eee 36.65 17.10 
16 10.00 1220 She ie)e 19.10 
18 11.50 -<- 42.30 PARES 
20 13.00 rap as 44.75 22470 
24 15.00 Lles5 ab isle 24.70 
30 18225 16.00 52.40 26.60 
36 24.20 20.50 54.45 30.15 
42 30.80 Z 5200 SyeoO0 33.75 
48 37.00 31.00 64.35 37.40 
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TABLE DN 3 


MAJOR MDC METERED CONNECTIONS 


Meter 
Number Service Location 
44 Low Beacon Street at St. Mary's Street 
60 Low Riverway Drive at Longwood Avenue 
ifs) Low Harvard Street, Brookline Line 
76 Low Washington St. at Brookline Ave., Brookline 
TUE Low Washington St. at Brookline Ave., Brookline 
101 Low No. Harvard St. at Spurr St., Allston 
48 Low Perkins Street, Somerville Line 
78 Low Broadway, Somerville Line 
3 Low Condor St. at Brooks St., East Boston 
64 Low Chelsea St. near Sewerage Station, East Boston 
5) High Boylston St. at Fisher Ave., Brookline 
6 High Perkins St. at Prince St., West Roxbury 
7 High Morton St. at Blue Hill Ave., Dorchester 
8 High Arborway at South Street, West Roxbury 
51 High River St. at Morton St., Dorchester 
94 High Arborway at Pond St., Jamaica Plain 
147 High Cummings Highway at American Legion Highway 
9 High Cleveland Circle, Brighton 
120 High Lake St. at Commonwealth Ave., Brighton 
73 Extra High Near Bellevue Reservoir, West Roxbury 
170 Extra High West Roxbury Pkwy. at Weld St., West Roxbury 
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Diameter 
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48 
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30 
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CHAPTER SLS 


SOUTHERN LOW SERVICE 


ABSTRACT: A study of anticipated future water consumptions in South 
Boston indicates that the present SLS main capacity will not 
be adequate for future demands. If the trunk mains are reha- 
bilitated, the SLS network will perform better under future 
loading conditions than the existing network performed in 
1966. A recommended rehabilitation sequence for the SLS pipes 
allows shut-down for cleaning and cement-lining without major 
disturbances to other parts of the network. A recommendation 
for a new 36-inch pipe connecting Charlestown to Boston Proper 
is made. 


Charles A. Maguire & Associates 


Boston Hartford Providence 
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SOUTHERN LOW SERVICE 


CONCLUSIONS 


The following conclusions were made: 


jie 


10. 


A considereble pressure variation occurs during the day in the 
Southern Low Service (SLS) because of high hydraulic losses in 
the MDC system and in the SLS itself. 


The minimum pressure throughout the SLS occurred at 2:00 P.M. on 
the study day of 1966. 


The maximum variation in pressure in the SLS occurs at Node 48 
near Columbia Point in South Boston. This maximum variation was 
approximately 45 feet on the study day of 1966. 


The maximum variation in pressure head may be reduced to approxi- 
mately 20 feet by improvements to the MDC and Boston networks. 


Rehabilitation of all trunk mains in the SLS by cleaning and ce- 
ment-lining will provide adequate trunk main capacity for present 
and estimated future consumption patterns. 


It is possible to plan a sequence for rehabilitation which will 
maintain adequate hydraulic capacity during periods of high demand, 
will insure that pressures throughout the SLS remain at least as 
high as minimums previously encountered and will avoid high vel- 
ocities and flow reversals in unlined pipes. 


If the recommended order of rehabilitation is followed, the cumu- 
lative cost shown in Table SLS71 will provide a reasonable estimate 
of the cost of rehabilitation at each stage. 


Based on experience in other cities, it is likely that very few 
pipes will be found to be structurally unsound to the extent 
that cleaning and lining Should not be attempted. 


Preliminary studies show that a 36-inch pipe connecting the MDC 
inputs in Charlestown to the SLS in the vicinity of Node 41 in 
seiel rope would provide additional flexibility in the operation 
of the SLS. 


At periods of high demand, the new Charlestown trunk main would 


augment the water supply in needed areas of Boston Proper and 
South Boston. 
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11. In order to effectively utilize a new Charlestown trunk main, the 
major pipes connecting Boston Proper with South Boston must be re- 
habilitated and the existing Congress Street crossing of the Fort 
Point Channel enlaroed. 


12. The SLS provides adequate water for the high pressure fire service 
(HPFS) pumping stations in Boston Proper. 


13. The pressure of the water supply from the SLS to the HPFS is not 
adequate for fire fighting without booster pumping. 


14. The over-all capacity of the SLS network to deliver fire flows to 
South Boston can be maintained at the 1966 level throuchout the 
program of rehabilitation if major changes in consumption do not 
occur. 


RECOMMENDATIONS 


1. The recommended sequence for rehabilitation is presented in Table 
SLS71. This sequence should be followed closely unless it can be 
Shown by further studies that changes in the sequence will not re- 
strict the capacity of the network to deliver emergency flows while 
major mains are shut down for rehabilitation. 


2. If subsequent field inspections indicate that some pipes are struc- 
turally unsound, consideration should be given to replacing or lin- 
ing them with a grouted steel liner of a slightly smaller diameter. 
This procedure will affect the over-all cost of the program and may 
affect the sequence of rehabilitation. 


3. The present study should be periodically updated in the future if 
the program for rehabilitation extends over a significantly long 
period of time. 


4. Trunk mains leading to South Boston should be rehabilitated as quickly 
as possible. Fortunately, within South Boston itself there are a num- 
ber of trunk mains which carry small discharges and are presently re- 
dundant. These redundant mains may be rehabilitated early in the pro- 
gram. 


5. The program for rehabilitation of trunk mains in South Boston should be 
coordinated with a program for improvement of the smaller distribution 
mains in the area. An adequate supply of water is available for fire 
fighting in South Boston but this supply can only be utilized at low 
pressures and a strong, smaller distribution grid is required for effi- 
cient fire fighting. 
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Following the rehabilitation of trunk mains leading to South Boston 
and North Dorchester, the emphasis in the rehabilitation program 
should be shifted to trunk mains leading to Boston Proper. These 
mains must be rehabilitated to provide necessary flexibility for 
temporary shut-down of major MDC supply lines for cleaning and 
lining. 


Temporary connections between the Southern High Service (SHS) and 
the SLS should be provided when the 24-inch trunk mains in Roxbury 
and Dudley Streets between Shawmut Avenue and Tremont Street are 
rehabilitated. 


Connection between the SHS and the SLS on Adams Street through pres- 
sure reducers will facilitate the rehabilitation of Pipe 22 in Adams 
Street. Division gates in this area should be relocated to supply 
as many users as possible via the SHS. This relocation of division 
gates along Adams Street should be considered as a permanent step 
for maintaining adequate supplies of water in this area. 


A new 36-inch trunk main should be constructed to connect the MDC 
system near the Somerville-Charlestown border with the SLS in Boston 
Proper near Node 41, 


The proposed new Charlestown trunk main should be interconnected with 
the Charlestown trunk main system in the vicinity of City Square, 
Charlestown. 


Pipes which do not form inteqral parts of the SLS network and do 
not appear in Table SLS71 may be put out of service for cleaning 
and lining without adverse effects on other parts of the SLS. The 
rehabilitation of these prices may proceed independently of the 
plans for other portions of the network. 
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THE SOUTHERN LOW SERVICE 


The Southern Low Service (SLS) provides water to areas in Boston Proper in- 
cluding the central business district, South Boston, North Dorchester, Brighton, 
and parts of Roxbury and West Roxbury, Figure DN2. Many areas serviced by the 
SLS are also provided with water from the Southern High Service (SHS). 


The maximum pressure in the SLS is regulated by the MDC and does not normally 
exceed approximately 160 feet. A considerable pressure variation occurs through- 
out the SLS during the day because of hydraulic losses in the MDC system and in 
the SLS itself. Figure SLS1 shows the 24-hour cycle of pressures at selected 
points in the network and the corresponding 24-hour operation is contained in 
Tables SLS1 through SLS24 in Appendix SLS1. 


Figure SLS] indicates that at 2 PM, pressures are a minimum throughout the SLS, 
Figures SLS2 and SLS3 show total head and pressure head contours for this hour 
of the study day. These figures show that hydraulic losses to the downtown 
area are relatively minor compared to the losses between the principal MDC in- 
puts at nodes 1, 3, and 4 and the most distant parts of South Boston. Evalua- 
tion of field data shows that these losses could be cut in half, approximately, 
by cleaning and cement-lining the principal trunk mains leading to South Boston. 


A study of anticipated future water consumptions in South Boston indicated that 
the present main capacity will be inadequate to supply future demands, (Figure 
SLS4). Further analysis showed that if all of the trunk mains in the SLS were 
cleaned and cement-lined to provide additional hydraulic capacity, the network 
would be adequate to_handle future flows in all areas except parts of. North 
Dorchester, (Figure SLS5). Tnese results suggested that further studies were 


necessary to determine the best sequence for cleaning and cement-lining pipes. 
The principal objectives desired when planning the sequence for rehabilitation 
of existing trunk mains were: 

1) To maintain adequate hydraulic capacity for periods of high demand. 


2) To insure that pressures throughout the SLS were maintained at 
levels at least as high as the minimums previously encountered. 


3) To minimize high velocities and flow reversals in unlined pipes 
which might contain appreciable quantities of sediment. 


Subsequent studies showed that these objectives could be achieved throughout 
the proposed program for cleaning and lining. The following sections of this 
chapter discuss in some detail the most important features of the recommended 
sequence for rehabilitation of existing trunk mains in the SLS network. 


63 


SUS2Z 


RECOMMENDED REHABILITATION SEQUENCE 


The following sections discuss specific aspects of the sequence for rehab- 
ilitation. It was assumed that the recommended sequence would be followed 
closely and alternative sequences were not investigated. If subsequent 

field conditions indicate a radical departure from the recommended sequence, Nn 
additional analysis should be implemented to determine the effects of such 
departure. Since only the 1966 level of demand was studied, the analysis 
should be periodically updated in the future if the program for rehabilita- 
tion extends for a significantly long period of time. 


While the following discussions refer specifically to cleaning and cement- 
lining, it was assumed that prior to such rehabilitation, each individual 
pipe would be inspected in the field to determine structural soundness. 
Pipes found to be structurally unsound should be replaced rather than 
cleaned and lined. This replacement will 4ffect the cost of the overall] 
program for rehabilitation and may 2ffect the sequence of rehabilitation. 


South Boston: The SLS supplies South Boston through trunk mains in Dudley 
Street, Southampton Street, Dover Street, and Congress Street, Figure SLS5. 
Most of the losses between the MDC inputs and South Boston occur in these 
four major trunk mains. It would be most desirable to rehabilitate these 
mains as quickly as possible. The program for rehabilitation of the SLS 
should therefore be directed initially towards providing enough flexibility 
to allow these mains to be temporarily taken out of service for cleaning 
and cement-lining. Fortunately, within South Boston itself there are a 
number of trunk mains which are capable of carrying much more water than 
presently called for. Effective utilization of these mains will provide 
the necessary flexibility to allow cleaning and lining or replacement of 
the four essential trunk main lines to South Boston. 


Careful study of Tables SLS27 through SLS70 showed that the rehabilitation 
program for South Boston can be effectively carried out without any notice- 
able decrease in pressures to consumers on the Southern Low Service in South 
Boston. The order of improvements studied in Tables SLS27 through SLS70 was 
altered slightly to avoid flow reversals in previously unlined pipes. Table 
SLS71 shows the recommended order of improvements to pipes in the Southern 
Low Service. Major flow reversals are not anticipated and higher than nor- 
mal velocities should be confined to those pipes which have just previously 
been cleaned and lined. The overall capacity of the SLS network to deliver 
fire-flows to South Boston will be maintained at the 1966 level throughout 
the program of rehabilitation if major changes in consumption do not occur. 
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North Dorchester: The portion of North Dorchester supplied by the SLS 
depends principally on the trunk mains in Dudley Street and Boston Street 
for water. When the time comes to rehabilitate the 24-inch trunk mains 

in Roxbury and Dudley Streets between Shawmut Avenue and Tremont Street, 
there will be a noticeable decrease in pressures to users all along Dudley 
Street from Shawmut Avenue (Node 15) to the end of Adams Street (Node 53). 
When this section of pipe is temporarily out of service (Pipe 18), it would 
be advisable to supply as many users as possible in North Dorchester via 
the Southern High Service. If this is not done, pressures near the inter- 
section of Shawmut Avenue and Dudley Street may drop as much as 10 PSI 
below normal, while at the extreme end of the SLS on Adams Street in North 
Dorchester, a 5 or 6 PSI decrease in pressures may be noticeable at the 
peak hours of the day. These noticeable pressure decreases indicate a 
decreased capacity to supply emergency demands, and should be avoided. 
Studies of the behavior of the SLS in the year 2020 showed that it would be 
most desirable to supply as much of North Dorchester as possible by the 
SHS. The re-location of division gates along Adams Street should be con- 
Sidered aS a permanent step in maintaining adequate supplies to this area. 


Boston Proper and the MDC Supply Lines: The operation of the SLS in the 
year 2020, as shown on Figure SLS5, should be satisfactory if all major 
pipes are cleaned and lined within Boston and if the MDC is able to main- 
tain a reasonably constant pressure at the Boston line throughout the day. 
Since the MDC supply lines are presently in need of rehabilitation, it is 
necessary that the Boston trunk main system be provided with sufficient 
flexibility to allow temporary shut-down of MDC lines for cleaning and 
cement-lining. Following the rehabilitation of the trunk mains leading to 
South Boston and North Dorchester, the emphasis should then shift to 
Boston Proper in order to provide this flexibility. 


With the principal trunk mains in Boston rehabilitated, the MDC pipes can 
be temporarily put out of service one by one for cleaning and lining without 
adverse effects in Boston. 


COST OF IMPROVEMENTS TO THE SOUTHERN LOW SERVICE 


The need for field investigations to determine the structural soundness of 
existing pipes was discussed in Chapter DN. It is expected that very few of 
the trunk mains will have to be replaced. In those cases for which field in- 
spections indicate that replacement is necessary it may be desirable to 

clean and line as a temporary measure while construction of new pipe proceeds. 
Table SLS71 shows the approximate cumulative cost of rehabilitation at each 
stage in the recommended sequence of rehabilitation. Approximate costs for 
replacement of each pipe, based on current prices (1967), are also shown. It 
is anticipated that unit prices will increase in the future so that the sooner 
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this program is implemented, the less expensive the total cost of rehabili- 
tation will be. (From a hydraulic point of view, it would be desirable to 
implement the rehabilitation program as early as possible to avoid the rising 
levels of consumption predicted in Chapter WSU.) 


Based on experience gained in other cities, it is likely that very few pipes 
will be found to be structurally unsound to the extent that cleaning and 
lining should not be attempted. If the recommended order of rehabilita- 
tion, Table SLS71, is followed, the cumulative cost shown in the table should 
provide a reasonable estimate of the cost of rehabilitation at each stage. 


CHANGES IN RECOMMENDED REHABILITATION SEQUENCE 


For the purpose of awarding contracts for cement-lining and cleaning, it 
would be desirable to partition the SLS into areas. It should be emphasized, 
however, that the present study was made to determine the sequence for re- 
habilitation which would allow the pattern of water consumption in the City 
to continue as normal while major mains were out of service. The recommended 
order should be followed unless it can be shown by further studies that modi- 
fications will not endanger the water supply while major mains are shut down 
for rehabilitation. 


Examination of Table SLS71 will show that several trunk mains which are not 
integral parts of the SLS network do not appear in the Table. For example, 
Pipe No. 70 on Northern Avenue in South Boston and Pipe No. 22 on Pleasant 
Street in North Dorchester are not in the recommended sequence for rehabili- 
tation. These pipes may be put out of service for cleaning and lining without 
adverse affects on other parts of the SLS. The timing for rehabilitation of 
these exterior lines may be determined independently of the timing of other 
portions of the network. 


CHANGES IN SLS DIVISION GATE LOCATIONS 


The area of North Dorchester which is presently served by the SLS is at the 
furthest extremity of the network (Figure SLS1). At some time in the future 
when the projected water requirements for this area are met, the existing 
configuration of the SLS will be unable to maintain adequate pressures near 
Node 53. This area may be conveniently serviced by inputs from the SHS. The 
additional consumption in this area would have little or no effect on the 
improved SHS, while the consumers in North Dorchester would notice a marked 
Improvement in pressure conditions at peak hours of the day. A connection 
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between the SHS and the SLS through pressure reducers in the vicinity of 
Node 53 is therefore recommended. This connection will facilitate the re- 
habilitation of pipe 22. 


NEW CHARLESTOWN TRUNK MAIN 


Recent improvements in the MDC supply to the Northern Low Service in Charles- 
town present the possibility of constructing a new trunk main to supply the 
SLS from the MDC inputs near the Charlestown-Somerville border. The main 
purpose of this new trunk main would be to provide additional flexibility 

to the network during the rehabilitation operations and to supplement the 

40" pipe in Beacon Street (installed in 1852) if field inspections indicate 

a need for future replacement. Preliminary studies show that a 36" pipe 
connecting the MDC inputs near the Charlestown-Somerville border to the SLS 
in the vicinity of Node 41 in Boston Proper would provide the desired flexi- 
bility, (Tables SLS86 to SLS90). 


In order to provide additional trunk main capacity in Charlestown it would 
be desirable to connect the existing Charlestown trunk grid near Harvard 
Square to the new main. With the rehabilitation of existing large diameter 
mains in Boston Proper and South Boston and the enlargement of the existing 
Congress Street crossing of the Fort Point Channel, the new main would pro- 
vide a strong alternative source of supply for Charlestown, Boston Proper, 
and South Boston. 


FIRE FIGHTING CAPACITY 


Tables SLS91 and SLS97 present the results of network analysis for fire flow 
conditions at Node 29 near the suction for the HPFS pumping stations and near 
Node 45, a weak area in South Boston. These studies show that the high 
pressure fire service pumps could receive up to 31,000 GPM from the SLS 
during the peak hour of 1966. In the year 2020 with the major mains and 

the network rehabilitated the HPFS would have access to 40,000 GPM from the 
SLS. With proper interconnection to the SLS the HPFS could deliver these 
discharges at approximately 40 PSI without the use of the HPFS pumping sta- 
tions. This pressure would be slightly too low for effective fire fighting. 
It is seen that the SLS provides an adequate suction supply for pumping 
stations in the central business district. 
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As shown by Tables SLS95 to SLS97 an adequate supply of water is available 
for fire fighting in South Boston. This supply can only be utilized by 
mobile pumping units as the pressures during emergency conditions become 
very low. The importance of an early program of cleaning and cement-lining 
of mains leading to South Boston is indicated. This program should be 
coupled with a program for rehabilitation of smaller pipes in the South 
Boston area. 


The water supply to South Boston will be strengthened by the addition of 


the new trunk main leading from Charlestown to Boston Proper and the use 
of pressure reducers to obtain supply from the SHS in North Dorchester. 
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PIPE DIAMETER HAZEN-WILLIAMS DISCHARGE % j 
NUMBER INCHES COEFFICIENT IN MGD 4 138.0 la ieee a Peer 
I6 50.0 0.4 Nb (e)~ 115.0 
2 48 67.0 18.5 % 
3 40 67.0 8.2 eS 
4 48 86.0 17:6 : 
5 48 86.0 15.3 ¢ 
6 48 86.0 12.5 
7 48 70.0 14.4 
8 30 65.0 4:0 
9 48 120.0 14.0 
0 48 120.0 16.7 
1 48 70.0 12:2 
2 48 120.0 11.6 
3 16 40.0 0.5 
4 24 35.0 1.2 
5 i6 40.0 0:2 
6 16 40.0 0.3 
7 48 120.0 21:9 
8 24 65.0 4.3 
9 i6 63.0 0.9 
0 16 60.0 1.0 
24 66.0 3.0 
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SCALE IN FEET 
BOSTON WATER FIGURE —SLS4 
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Sa, ((6)= COMPUTER NODE POINT 
< 24 = COMPUTER PIPE NUMBER 
% S 138.7 TOTAL HEAD= 138.7 FEET 
ry (8) 118.7 “PRESSURE HEAD= 118.7 FEET 
PIPE DIAMETER HAZEN-WILLIAMS DISCHARGE hy 
NUMBER INCHES COEFFICIENT IN MGD o 
16 50.0 2.0 a 
48 67.0 59.3 % 
40 67.0 22.0 » 
48 86.0 39.4 
48 86.0 32/0 r, 
48 86.0 13.4 
48 70.0 2815 
30 65.0 6.7 
48 120.0 18.3 
48 120.0 22.4 
48 70.0 236 
48 120.0 10.5 
16 40.0 18 
24 35.0 5.6 
i6 40.0 1:0 
16 40.0 0:2 
48 120.0 30.7 
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RECOMMENDED ORDER OF IMPROVEMENTS 


Length 
. Diameter (Feet) 
30 1280 
16 3900 
30 4800 
16 3200 
30 2720 
20 1760 
20 1600 
20 800 
16 2560 
20 1040 
16 450 
30 1600 
16 1600 
30 1920 
16 5120 
30 5600 
16 3200 
30 2000 
20 5120 
20 120 
16 9100 
20 5290 
20 1840 
20 800 
20 880 
20 1760 
16 3200 
24 6720 
16 3840 
16 2000 


TABLE SLS-7] 


SOUTHERN LOW SERVICE 


Cost in Thousand Dollars (1967) 


Street 
Location & Lining 
D Street fasts: 
Harrison Ave. 3920 
D Street 48.0 
Granite St. 3220 
D, C Street S$ PU bag 
Wee4thist: W726 
Dover St. 16.0 
Dover St. 8.0 
Washington St. 25.6 
Dover St. 10.4 
Congress St. Ao 
Congress St. 16.0 
C Street 16.0 
Broad St. ez 
Atlantic Ave. Sle 
Southhampton St.56.0 
Atlantic Ave. 3220 
Congress St. 20.0 
Boston St. og hae” 
Dorchester Ave. 11.2 
Columbia Rd. 91.0 
East 3rd 5259 
West 4th 18.4 
Dorchester Ave. 8.0 
Telegraph Hill 8.8 
Dorchester Ave. 17.6 
Harrison Ave. S220 
Dudley St. G7a2 
Shawmut Ave. 38.4 
Albany St. 20.0 
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TABLE SLS-71 (Continued) 


Cost in Thousand Dollars (1967) 


Cumulative Valves 


Pipe Length Street Cleaning Cleaning & Replacement 
No. Diameter (Feet) Location & Lining &Lining Fittings Cast lron Concrete 
27, 20 1600 Brookline St. 16.0 884.2 4.0 fag Slike 
73 24 1040 Dudley St. 10.4 894.6 20 Al.3 3heF, 
18 24 3680 Roxbury St. 36.8 O34 1250 146.0 134.0 
62 24 1920 Hanover St. eZ 950.6 6.0 Ore 70.0 
61 24 880 Hanover St. 8.8 959.4 --- 5/27 54.8 
56 20 1760 Parmenter St. 17.6 A MEAY —— 102.0 9530 
64 36 2400 Harrison Ave. 24.0 1001.0 16.0 130.0 108.0 
52 30 4960 Tremont St. 49.6 1050.6 920 350.0 339.0 
65 16 3360 Kneeland St. 33.6 1084.2 7.8 168.0 158.0 
60 16 2800 State St. 28.0 LUi2e2 126 140.0 132.0 
63 30 800 Congress St. 8.0 112052 6.0 56.5 54.7 
74 30 1200 Mass. Ave. 1220 Libs Ze 350 84.8 82.1 
75 30 950 Mass. Ave. 975 LIZZ, 3.0 67.1 65.0 
28 24 1650 Mass. Ave. 16-5 Ltsgez 6.0 108.0 103.0 
14 24 2720 Mass. Ave. 2iie2 1185.4 6.0 178.0 169.0 
1] 48 1440 Longwood St. 14.4 1199265 435 146.0 137.0 
7 48 1920 Longwood St- = 19.2 1219.0 Ar 1143-0 131.0 
8 30 1600 Francis St. 16.0 2g 6.0 71.8 68.2 
16 16 372 Huntington Ave. 5.92 1240.9 4.4 2720 PT ge 
15 16 4000 Huntington Ave. 40.0 1280.9 Za 200.0 189.0 
13. 16 = 5120. ~—s Huntington AV€- 51.2 =: 1332.1 7.8 256.0 241.0 
48 48 640 Charles St. 6.4 133825 4.5 64.9 61.0 
3 40 4160 Beacon St. 41.6 1380.1 4.0 364.0 342.0 
47 40 3200 Beacon St. 32.0 1412.1 4.0 280.0 263.0 
a 48 2240 Comm. Ave. 22.4 1434.5 Ash 227.0 214.0 
46 48 3350 Comm. Ave. 33.5 1468.0 9.0 249.0 229.0 
4 48 1920 Comm. Ave. 1922 1487.2 9.0 143.0 ISt.8 
6 48 4960 Brookline St, 49.6 1536.8 13.5 369.0 339.0 
2 48 2880 Beacon St. 28.8 1565.6 45 214.0 197.0 
5] 30 1280 Hancock St. 12.8 1578.4 3.0 90.4 87.6 
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ABSTRACT: 


Boston 


Boston Water 


CHAPTER SHS 


SOUTHERN HIGH SERVICE 


Large variations in pressure occur daily in the SHS due to hydrau- 
lic losses in both the SHS and the MDC systems. While the present 
unimproved network would be totally inadequate for future demands, 
it could be made adequate by a comprehensive program of cleaning 

and cement-lining. The rehabilitated network would result in im- 
proved pressure and flow conditions for fire fighting in many areas 
without the use of mobile pumpers. For future fire fighting pur- 
poses in the Central Business District, the HPFS should be inter- 
connected with the SHS. A sequence of cleaning and cement-lining of 
major mains in the SHS is presented. During the execution of this 
sequence, there will be major disturbances and reversals of flow 

in the normal operating pattern of the SHS. Because of scheduled 
improvements to the MDC system, it will be necessary to increase the 
size of existing MDC connections and to add an additional trunk main. 
Interconnection with the SLS through pressure reducing valves is 
recommended. 


Charles A. Maguire & Associates 


Hartford Providence 
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THE SOUTHERN HIGH SERVICE 


CONCLUSIONS 


The following conclusions were made: 


1. The maximum variation in total head during the day may be as much 
as 45 feet near Node 27 on Northern Avenue at Terminal Street. This 
variation in total head is caused by excessive hydraulic losses in 
both the MDC and Boston networks. 


2. Pressure throughout the SHS is in general adequate for normal domes- 
tic consumption. Local areas of low pressure occur at high elevations. 
In these areas improvements to the network by cleaning and cement- 
lining of existing mains will have no significant beneficial effect 
on flow pressures. 


3. Minimum pressures throughout the SHS do not occur at the same time 
of the day. Future operating procedures could be devised to take 
advantage of this time lag but would require a reasonable level of 
sophisticated equipment, intensive continuing engineering studies, 
and a well-trained technical staff. 


4, The direction of flow in the trunk mains of the SHS does not normally 
reverse during the day. Abnormal conditions such as fire flows, mains 
temporarily out of service for cleaning and cement-lining, and increased 
pressure levels caused by improvement to the MDC network may cause local 
flow reversals. 


9. It is impractical to establish a sequence for rehabilitation which will 
avoid flow reversals in unlined pipes throughout the rehabilitation 
sequence. It should be expected that some inconveniences will arise 
when the SHS undergoes rehabilitation. 


6. The existing SHS network without rehabilitation will be totally inade- 
quate to supply anticipated demands for the year 2020. 


7. The existing SHS network, when completely rehabilitated will perform 
better under future loading conditions than it does under present con- 
Sumptions. 


co 


smaller trunk mains in highly looped areas can be shut down for re- 
habilitation without adverse effects on other parts of the network. 


9. With rehabilitation of the smaller distribution mains the SHS is cap- 
able of providing large quantities of water at a pressure which is 
adequate for effective fire fighting in many areas. 


10. In South Boston the SHS requires mobile pumpers to obtain adequate 
volumes of water at reasonable pressures for fire fighting. Rehabili- 


tation of smaller SHS mains in South Boston will not obviate the need 
for mobile pumpers. 
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15. 


16. 


Wes 


SHSa 


The MDC 48-inch pipe leading to Boston from Venturi No. 5 has a C- 
coefficient of approximately 65, and is the principal cause of the 
wide variation in total head near Node 8 at Heath Street and Hunting- 
ton Avenue. 


In North Dorchester approximately 4,000 GPM can be obtained at 50 
psi in the trunk main system near Node 43 on Neponset Avenue. Fire 
fighting procedures in this area would be significantly influenced 
by rehabilitation of the smaller distribution mains leading to hy- 
drants. 


The existing unimproved SHS network can supply approximately 26,000 
GPM to the HPFS at 50 PSI in addition to the domestic consumption 
for the peak hour of the study day of 1966. This discharge will be 
reduced to approximately 10,000 GPM if the water is desired at a 
pressure of 80 PSI. 


If the MDC system is improved to raise pressures slightly above the 
1966 levels, the SHS could supply approximately 42,000 GPM at 80 PSI 

to the HPFS without pumping. If it is desired to operate the HPFS 

at greater pressures, the maximum discharge available will be decreased 
correspondingly. 


Approximately 23,000 GPM can be obtained from the fully rehabilitated 
SHS with the anticipated study day consumptions for the year 2020. 
This discharge would be independent of improvements to the MDC system. 


In Hyde Park near Node 46, at the intersection of Providence Street 
and Piver Street approximately 3,000 GPM can be obtained from the 
trunk mains at 50 PSI se the peak hour of the study day, The 
smaller distribution mains have an important influence on fire 
fighting procedures in this area and should be rehabilitated as soon 
as possible. 


The SHS can supply approximately 10,000 GPM at 50 PSI near Mass. Ave- 
nue on Tremont Street at the same time that large quantities of water 
are supplied to the HPFS from the SHS and the domestic consumption 

is at the level of the peak hour of the study day of 1966. This 

result indicates that when extremely large quantities of watéY dre 
required for emergency conditions the major limitation tor water Supply 
is the MDC | ; d the del t the Boston | 


supply system an CLUC HIVE VeDreESSULES sa tne. 
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SHS b 


RECOMMENDATIONS 


The following recommendations are made: 


ih 


The program for cleaning and cement-lining of the SHS should eventually 
include all trunk mains and most of the smaller distribution pipes. | 
Trunk mains not appearing in Table SHS63 may be scheduled for rehabili- 
tation independently of the pipes shown in the table. 


The smaller mains in the trunk main network should be cleaned and lined 
prior to undertaking the major rehabilitation program. This procedure 
will minimize undesirable effects resulting from temporarily putting 
major mains out of service for cleaning and lining. 


The 48-inch MDC pipe leading from Fisher Hill Reservoir should be re- 
habilitated at the earliest possible time. Rehabilitation of this pipe 
is dependent upon prior rehabilitation of the major mains in the SHS 
and provision for MDC venturi meters € and 94 to deliver approximately 
18 and 27 MGD respectively. 


The connection to MDC meter 51 should be enlarged to allow this meter 

to deliver as much as 15 MGD to the SHS during future operations. Simi- 
lar provisions should be made to increase the capacity of MDC Venturis 
75°94 -and=6. 


It is recommended that a 36-inch diameter pipe be constructed to connect 
the new MDC shaft near Morton Street and Americen. Leqion Highway with 

the 36-inch SHS pipe in Futhven Street. This new pipe would cost approxi- 
mately $900,000. If the cleaning and lining rehabilitation program 

is delayed, this new pipe would play a major role in providing adequate 
Capacity for future consumption in South Dorchester. 


The twin 36-inch diameter MDC pipes currently supplying water to Nodes 
42, 56, 55, and 50 should be cleaned and lined after the new MDC shaft 
and tunnel is in operation in this area. 


The scheduling of improvements to the SHS in North Dorchester should 
be closely coupled with the scheduling for improvements to the SLS in 
the same area. A pressure-reduced, 20-inch connection between the 
two services is recommended for this area. 


Rehabilitation of the 16-inch main in Boston Street (Pipe 33 between 
Nodes 24 and 28) and the 16-inch main in Congress Street (Pipe 42 
between Nodes 26 and 30) will require temporary pipes of comparable 
Capacity or alternative methods of fire protection. 
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Where parallel SHS mains exist in nearby streets, the sequence for 
cleaning and lining should begin with the smallest of the parallel pipes. 
The parallel 20-inch and 40-inch SHS mains in Huntington Avenue, pipes 
23 and 24 in Newbury and Boylston Streets, and the equivalent Pipe 5 
between Nodes 3 and 6 in Columbus Avenue can be cleaned and lined using 
this procedure. 


When Pipe 10 is taken out of service for cleaning and lining between 
Nodes 8 and 18 on Huntington Avenue a temporary 24-inch parallel pipe 
will be required to replace some of the lost capacity. 


In conjunction with the cleaning and lining of Pipe 10, the large 
diameter pipes crossing Parker Hill (Pipes 92 and 3) should be pre- 
viously rehabilitated and the short length of 12-inch pipe near Node 
61 at the top of Parker Hill should be replaced with a larger diameter 
pipe. Pipes 30 and 92 will carry very large flows when Pipe 10 is 

out of service and it is essential that these two pipes be previously 
rehabilitated for this purpose. 


It is recommended that after the SHS has been completely rehabilitated, 
an intensive study of fire department practices and equipment be 

made to reconsider methods of fighting fires and using mobile pump- 

ing equipment. The SHS will be capable of supplying adequate pressures 
and quantities of water for effective fire fighting in many areas with- 
out mobile booster pumping. 


It is recommended that the improved SHS be incorporated into the HPFS 
system. The relative depend€ce upon the SHS and the fixed HPFS pump- 
ing stations in the central business district should be determined by 
a comprehensive study of the required fire fighting capabilities in 
this area. 
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SHS1 


THE SOUTHERN HIGH SERVICE 


The Southern High Service (SHS) supplies water to all parts of Boston except 
Charlestown and East Boston, (Figure DN2). Unlike the Southern Low Service 
(SLS), the SHS receives inputs from the Metropolitan District Commission (MDC) 
system at several locations deep within the SHS itself. At the present time 
(1967) these internal inputs are relatively small. Most of the present water 
supply to the SHS comes from large MDC lines terminating near the Brookline- 
Boston boundary. 


PRESSURE VARIATIONS 


The maximum total head in the SHS occurs during periods of very low demand and 
seldom exceeds 270 feet. Pressures within the SHS depend upon hydraulic losses 
in the Boston system as well as losses in MDC pipes leading to Boston. A sim- 
ulated 24-hour operation of the SHS is presented in Figure SHS1 and Tables 

SHS1 to SHS24, These results show a maximum total head variation of approxi- 
mately 25 feet at Node 8 near Heath Street and Huntington Avenue. Field meas- 
urements showed that the 48-inch diameter MDC pipe leading to Node 8 has a 
C-coefficient of approximately 65 and is the principal cause of the wide var- 
jation in total head at this point. At the MDC meters near Perkins and Prince 
Streets and Prince Street and Arborway the total head variation is approximately 
15 feet. At Node 27 on Northern Avenue at Terminal Street, the variation in 
head during the day may be as much as 45 feet. This variation results from 

the combined losses in the MDC system and the Boston SHS network. One of the 
principal objectives of the present study was to determine how this large var- 
jation in total head might be avoided. 


Network Operation: Closer study of Figure SHS1 shows that the minimum pressure 
near Node 46 occurs later in the evening than those which occur at other loca- 
tions in the network (for example, Node 31 has a minimum at 11 AM). In the 
future, it may be desirable to consider controlling the operation of the net- 
work to take advantage of this time lag. For example, water may be rerouted 
through different mains by controlling valve closures within the network. 

This rerouting could result in increased local pressures when extremely low 
pressures would be undesirable. At other times of the day the network could 
be operated by manipulating valves to raise pressures at other locations. The 
effective use of operating procedures to optimize the use of existing pipes 
and valves requires equipment, intensive continuing engineering studies, and 
a well trained technical staff. 
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Flow Reversals: Figures SHS2 and SHS3 show total head contours for 11 AM 
and 4 PM respectively. While there are local small differences in pressure, 
the overall contour patterns of total head are similar. This indicates that 
the direction of flow in the trunk main is the same for both of these hours. 
This observation applies to other hours of the study day. Some local rever- 
Sals may occur when new connections to the MDC are made or when pressure 
levels are raised by improvements to the MDC network. 


Trunk Main Pressures: The pressure head contours for 11 AM are plotted on 
Figure SHS 4. The pressure contours reflect both hydraulic losses in the 
network and points of high elevation. The area of low pressure near Node 5 

on Blue Hill Avenue results from the high elevation. Improvements to the 
network by cleaning and cement-lining existing mains will have no significant 
effect on this low pressure. A similar situation exists on Parker Hill near 
Node 61. A separate section of this report discusses fully the significance 
of low pressures at these high elevations (Chapter PH). 


As discussed elsewhere (Chapter HPFS)a pressure of approximately 115 ft. 

(50 PSI) is necessary to effectively fight fires from hydrants without using 
mobile booster pumps. Figure SHS4 shows that many areas of the SHS provide 
higher trunk main pressures than this minimum. With rehabilitation of the 
smaller distribution mains the SHS is capable of providing large quantities 
of water at a pressure which is adequate for effective fire fighting. 


FUTURE OPERATION 


The levels and patterns of future consumption (Table WSU5) were used to 
Study the future operation of the SHS. The results shown on Figure SHS5 
represent the hypothetical case for which a high level of future consump- 
tion is imposed on the existing (1967) network of unimproved pipes. The 
pressures imposed on the Boston system were assumed to correspond to those 
minimums imposed by the fully rehabilitated MDC system. The severity of the 
hydraulic loading is emphasized by noting that the contour interval on Figure 
SHSS5 is double that of the comparable figure for 1966, Figure SHS2. The 
extremely steep hydraulic gradients indicate a lack of reserve capacity for 
fire flows and a loss of flexibility for emergency operation while mains are 
temporarily out of service. The condition depicted by Figure SHS5 should be 
avoided at any reasonable cost. 


Figure SHS6 represents another future hypothetical condition. In this case, 
the same patterns and level of consumption depicted by Figure SHS5 were im- 
posed upon the completely rehabilitated network. It is seen that the rehabi- 
litated SHS performs better under future loading conditions tha the existing 
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SHS does under present consumptions, (Figure SHS2.) The improvement results 
from the rehabilitation of the pipes in the Boston system and anticipated 
improvements in the MDC system. The conclusion reached was that if all 
existing trunk mains in the SHS could be rehabilitated, the network would 
be adequate for future consumptions. It remained to establish a rehabili- 
tation sequence that would minimize disturbances to the SHS. 


TRUNK MAIN FIRE FLOW CAPACITY 


The capacity of the SHS trunk main svstem to deliver fire flows was examined 
by computer calculations, (Tables SHS27 to SHS39.) One of the principal con- 
cerns was to determine the volume of water which could be supplied to the 
High Pressure Fire Service (HPFS) at adequate pressures for effective fire 
fighting. As mentioned in Chapter HPFS, hand-held hoses require nozzle pres- 
Sures of approximately 115 feet (50 PSI) and deck guns mounted on mobile 
equipment require a minimum pressure of approximately 184 feet (80 PSI). 

The computer studies were concentrated on determining the maximum discharges 
available at these pressures. 


The results showed that the existing, unimproved network is capable of supply- 
ing approximately 26,000 GPM to HPFS at 50 PSI in addition to the domestic 
consumption at the peak hour of the study day of 1966. This supply to the 
HPFS would be reduced to approximately 10,000 GPM if the water was required 

at a pressure of 80 PSI. These results presuppose adequate interconnection 
with the HPFS at locations close to major trunk SHS mains. Anything which is 
done to improve the operation of the SHS, including rehabilitation of pipes 

Or improvements to the MDC system, will allow larger amounts of water or 
greater pressures to be obtained from the HPFS. 


Table SHS36 shows that approximately 42,000 GPM at 80 PSI could be obtained 
from the HPFS without pumping if many of the major SHS trunk mains are cleaned 
and lined and pressures from the MDC system are raised Slightly above 1966 
levels. If it is desirable to operate the HPFS at slightly greater pressures, 
the maximum discharge available will be decreased. A further computer study, 
Shown in Table SHS39, showed that approximately 23,000 GPM could be obtained 
with the anticipated study day consumptions in the year 2020 and the low input 
pressures which would result if the MDC system were not rehabilitated. This 
result shows that large fire flows will be available in the central business 
district for future conditions if the major trunk mains in Boston are rehabili- 
tated and unforseen difficulties prevent improvements in the MDC supply to 
Boston. Considering the present capacity of the HPFS pumping stations (approxi- 
mately 18,000 GPM maximum) it is evident that the SHS could provide a viable 
alternative to fixed pumping stations in the central business district. 
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Fire flow capacities at other locations in the SHS were investigated. In South 
Boston it was found that areas served by the SHS require mobile pumpers to ob- 
tain adequate volumes of water at reasonable pressures. In North Dorchester, 

at Node 43 on Neponset Avenue, approximately 4,000 GPM can be obtained at 50 PSI 
in the trunk main system. Fire fighting procedures in this area would be sig- 
nificantly influenced by rehabilitation of the smaller distribution mains lead- 
ing to the hydrants. 


In Hyde Park, near Node 46 at the intersection of Providence Street and River 
Street, approximately 3,000 GPM can be obtained from the trunk mains at 50 PSI 
during the peak hour of the study day. Once again, the smaller distribution 
mains have an important influence on fire-fighting procedures. On Tremont Street 
near Mass. Avenue the SHS could supply approximately 10,000 GPM at 50 PSI at the 
Same time that large quantities of water are supplied to the HPFS from the SHS. 
This conclusion indicates that if the quantities of water demanded become ex- 
tremely large, the major limitation is the MDC supply system. 


CLEANING AND LINING SEQUENCE 


As discussed in Chapter SLS during the rehabilitation sequence, it would be de- 
Sirable to minimize high velocities and flow reversals in unlined pipes which 
might contain appreciable quantities of sediment. The analysis of the SHS showed 
that this goal cannot be accomplished throughout the sequence of rehabilitation. 
The undesirable effects resulting from temporarily putting major mains out of 
service for cleaning and lining can be minimized by cleaning and lining smaller 
mains in the network prior to undertaking the major rehabilitation program. This 
procedure may result in an impractical delay in executing the major portion of 
the program. It should be expected therefore that some inconveniences will 

arise when the SHS undergoes rehabilitation. 


Inspection of Figure SHS2 indicated that many of the trunk mains could be shut 
down temporarily for cleaning and cement-lining without adverse effects on the 
network. Tables SHS61 and SHS62 show the operation of the network at the peak 
hour of the study day after this first phase of rehabilitation has been completed 
(Phase 1). The extent of improvements to the MDC system will have a major effect 
on the performance of the SHS after Phase 1 of the rehabilitation program has 
been completed. 


Several major flow reversals will occur in the partially rehabilitated SHS if 
the MDC supplies water to Boston at pressures higher than those of 1966. During 
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Phase 1, reversals may be expected in pipes 12, 25, 29, 46, 54, 57, 58, and 
62. Other reversals will occur in the smaller local grids located near these 
trunk mains. 


The sequence of rehabilitation after Phase 1 is somewhat critical and a detailed 
computer analysis was carried out to insure that the capacity of the SHS trunk 
main system would not be seriously impaired while major mains were temporarily 
out of service. As discussed before, it was considered impractical to avoid 
major flow reversals. Tables SHS50 to SHS54 show that Pipes 90, 6, 7, 9, and 

50 may be rehabilitated without adverse effects on the network. A temporary 
problem will occur, however, when rehabilitation of the SHS pipes in South Boston 
is attempted. The 16-inch main in Boston Street (Pipe 33 between Nodes 24 and 
28) and the 16-inch main in Congress Street (Pipe 42 between Nodes 26 and 30) 
provide the only SHS sources to South Boston. If either main is temporarily shut 
down the other main will be unable to provide adequate capacity to the SHS in 
that area, (Table SHS55.) Rehabilitation of these mains will require temporary 
pipes of comparable capacity or alternative methods of fire protection during 
cleaning and lining operations in these areas. 


In Huntington Avenue, there are parallel 20-inch and 40-inch SHS mains. After 
Phase 1 of the rehabilitation program has been completed, it would be desirable 

to clean and line the 20-inch main before taking the 40-inch main out of service 
for cleaning and lining. The result will be to re-route most of the large quan- 
tities of flow formerly carried by these two mains, but there should be no serious 
loss of fire fighting capability while the 40-inch main is out of service. The 
parallel pipes 23 and 24 in Newbury and Boylston Streets and the equivalent Pipe 

9 between Nodes 3 and 6 near Columbus Avenue can be cleaned and lined using a 
Similar procedure. 


The most serious bottleneck in the rehabilitation program for the SHS is involved 
in the cleaning and lining of Pipe 10 between Nodes 8 and 18 on Huntington Avenue. 
When this pipe is taken out of service, a temporary parallel pipe will be required 
to replace some of the lost capacity. Preliminary calculations show that a 24- 
inch pipe connecting Nodes 8 and 18 would provide adequate temporary capacity 

if the pipes crossing Parker Hill (92 and 3) have been previously rehabilitated and 
a length uf 12 inch pipe near Noce 61 at the top of Parker Hill is replaced with a 


larger diameter pipe or augmented by an additional pipe (see Pipes 56, 57, 58, 
59; Figure PH5). 


As outlined in Chapter PH the strengthening of these trunk mains crossing Parker 
Hill is not essential for the operation of the grid on Parker Hill itself. How- 
ever, Pipes 30 and 92 will carry very large flows when Pipe 10 is out of service 


and it is essential that these two pipes be previously rehabilitated for this 
purpose. 
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As discussed in Chapter SLS, many major pipes can be rehabilitated without ad- 
verse effects on the remaining parts of the network while these pipes are tem- 
porarily out of service. Smaller trunk mains in highly looped areas can be 
shut down temporarily for rehabilitation. For example, 12-inch pipes in South 
Dorchester, such as Pipe 66, between Nodes 37 and 66, can be cleaned and lined 
without major effects on other parts of the SHS network. 


The program for cleaning and cement-lining should eventually include all of 

the trunk mains in the SHS. Table SHS63 shows the recommended sequence for re- 
habilitation of those pipes which are considered essential for the efficient 
operation of the SHS. Pipes listed as having low C-coefficients, but not appear- 
ing in this Table, should be cleaned and lined as part of the overall rehabili- 
tation program. This latter group of pipes may be scheduled for rehabilitation 
after the principal mains have been cleaned and lined. 


INTERACTION WITH MDC REHABILITATION 


The 48-inch MDC pipe leading from Fisher Hill Reservoir (MDC Meter No. 5) should 
be rehabilitated at the earliest possible time. This pipe has an important ef- 
fect on the operation of the SHS pipes which supply Boston Proper. However, re- 
habilitation of this pipe should be delayed until after the first phase of the 
rehabilitation program and the new MDC 10-foot diameter SHS tunnel has been 
completed and connected to the Boston network. The existing connections to the 
MDC system at Nodes 10 and 52 (MDC Venturi 6 and 94) will have to deliver ap- 
proximately 18 and 27 MGD respectively when MDC Meter No. 5 is temporarily out 
of service. When connection to the MDC shaft is made at Meters 6and 94 this 
requirement should be borne in mind. 


MODIFICATIONS TO EXISTING MDC CONNECTIONS 


For future requirements, and to provide the needed flexibility during the rehab- 
ilitation sequence, it will be necessary to increase the size of the MDC con- 
nections at Nodes 42, 55, 52, and 10 (MDC Meters 51, 7, 94, and 6). The new 
MDC shaft near Morton Street and American Legion Highway should be connected 

to the existing twin 36-inch diameter pipes presently supplying those areas of 
the SHS in Hyde Park and South Dorchester after these MDC pipes have been 
cleaned and cement-lined. The additional capacity afforded by these improvements 
will make it practical to utilize the 30-inch SHS pipe in Washington Street in 
South Dorchester. To do this, improvements to MDC meter 51 may be required to 
increase its capacity to approximately 15 MGD. As mentioned previously, the 

MDC supply at Meters 94 and 6 will be called upon to deliver greatly increased 
demands in the future. When these improvements are made the relative importance 
of MDC Meter 5 at Fisher Avenue will be decreased during the normal consumption 
patterns. 
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INTERCONNECTION WITH THE SLS 


In Chapter SLS the need for a pressure reduced connection with the SHS in 
North Dorchester is discussed. This interconnection will have no adverse 
effects on the SHS after the major portion of the rehabilitation program 
has been completed. The scheduling of improvements to the SLS in North 
Dorchester should be closely coupled with the scheduling of improvements 
to the SHS in the same area. 


NEW SHS TRUNK MAIN 


Pipe No. 50 in Ruthven Street provides the only major link between portions 
of the SHS in Boston Proper and West Roxbury and areas in North Dorchester 
and Hyde Park. At the present time, because of the poor condition of the 
MDC system, these latter areas depend on the Ruthven Street trunk main as 

a major source of water. When the MDC system has been improved, the Hyde 
Park and South Dorchester areas will be essentially independent from the 
remaining portions of the SHS. When this happens the Ruthven Street trunk 
main could be used as an alternative source of supply to West Roxbury by 
the addition of a new trunk main from the vicinity of the new MDC shaft at 
Morton Street and American Legion Highway. The addition of this new main 
would greatly increase the flexibility of the SHS to supply water under un- 
usual conditions. A pipe of adequate capacity for this purpose (approxi- 
mately 36-inch diameter) would cost approximately $900,000. If the cleaning 
and lining rehabilitation program is delayed, this new pipe would play a 
major role in providina adequate capacity for future consumptions in South 
Dorchester. 
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SOUTHERN HIGH SERVICE 


RECOMMENDED ORDER OF IMPROVEMENTS 


LENGTH 
REE 


2400 
2400 
1800 
2400 
2400 
2080 
1760 
3000 
3400 
4800 
4800 
1440 
3400 
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5400 
5120 
4500 
1700 
1000 
1200 
3400 
1760 
3200 
3200 
3400 
3700 

800 
2400 
3000 
2400 
3050 
3300 
5000 
4400 
2600 

800 
3200 
2400 
3050 
3050 


COST IN THOUSAND DOLLARS (1967) 
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STREET CLEANING 
LOCATION & LINING 


Heath Street 
Fisher Ave. 


Washington St. 
Washington St. 
Washington St. 


Adams Street 
Adams Street 


Gallivan Blvd. 
Washingtcn St. 


Talbot Avenue 
Harvard St. 


Parker Hill Ave. 14 


Neponset Ave. 
Adams Street 
Columbus Ave. 
Tremont St. 


Huntington Ave. 45. 
Boylston Street 17. 


Berkeley St. 

Massachusetts 
Columbus Ave. 
Columbus Ave. 


Commercial St. 
Harrison Ave.. 


Centre Street 
Centre Street 
Centre Street 
Prince Street 
South Street 

Eliot Street 

Harrison Ave. 


Washington St. 


Dudley Street 
Rockview St. 

Green Street 

Seaverns Ave. 
Amory Street 

School St. 

D Street 

F Street 


109 


CLEANING & 
LINING 


VALVES 
FITTINGS 


—_ 


Oe 


ine) 
WW SH] HS MOH MDH WHPWUODP HP MAWAOOWHPRPOWONNM PNM WN LPM OW WW OO 


PHPAINNIAVAWMOPODAOOPNOADAOAODODOFHOWDOOOOO0 FPNODOADAOAO000 


REPLACEMENT 
COST 
C.1. CONC 
189.0 180.0 
OSeomeayeo 
80.7 76.8 
108.0 102.0 
3050p lic Ae0 
74.4 66.6 
eyects) ales) 
135, 0812520 
152, 08)4520 
140.0 126.0 
107.0 97.4 
Hl TU he: 
(eis) GAY 
Ths 19) 4 
242.0 230.0 
296.0 276.0 
260.0 243.0 
sha eM ers) 
Co nleecOrd 
78.7 74.8 
122.0 109.0 
1OZs Ome ooRO 
16050515120 
144.0 136.0 
98.6 89.4 
LOS. OReie3 
WG Omm Onc 
sheet SVS) 
MOR Oso 
Jon Smo ed 
152.0 144.0 
235, 0RCCORO 
145.0 131.0 
0 0 
Sf 43) 
a 0 
a) Ye 
8 of 
43) me 
8 a2 


NO. 


PIPE 


DIAMETER 


16 
16 
30 
36 


36 
36 
36 
36 
36 
16 
16 
42 
16 


16 
i 
16 
16 


TABLE SHS-63 
continued 


COST IN THOUSAND DOLLARS (1967) 


CUMULATIVE REPLACEMENT 
LENGTH STREET CLEANING CLEANING & VALVES COST 
FEET LOCATION & LINING LINING FITTINGS C.lo (CONG 
3300 Terminal St. 33.088 1180s! Stet! 96.0 86.8 
5600 Mass. Ave. 56.0 1236.1 4.4 163.0 147.0 
3300 Geneva Ave. 3350 ae elZooat 6.0 148.0 141.0 
1600 Geneva Ave. 16.0) sai 2852! a0 87.0 81.0 
END OF PHASE 1 
5000 Columbus Ave. 50.0 a13s5<1 9.0 394.0 352.0 
1760 Heath Street 17:26 a 35297 0.0 95.9 89.5 
1920 Day Street 1922 Shazie9 6.0 105.0: Seas 
4700 Perkins Street 47.0 1418.9 9.0 256:0 238.0 
3400 Ruthven Street 34.0 1452.9 320 185.0 174.0 
4800 Boston Street 48.0 1500.9 o74 238.0 223.0 
4800 Congress St. 48.0 1548.9 6.8 238.0 223.0 
7200 Newbury St. 72.07" 3462039 20.0 651.0 615.0 
2000 Terrace St. 20.0 1640.9 11.4 99.5 92.6 
END OF PHASE 2 
9600 River Street 9620) 9u173629 20.0 280.0 250.0 
6500 River Street 65.0 1801.9 20.0 132270 132259 
2400 Blue Hill Ave. 24.0 1825.9 5.5 70.0 63.0 
3000 Blue Hill Ave. 30.0 1855.9 320 88.0 76.0 


110 


Boston Water 


CHAPTER HPFS 


HIGH PRESSURE FIRE SERVICE 


ABSTRACT: The HPFS, consisting of two pumping stations and approximately 
nineteen miles of unlined cast iron pipe, is used to fight fires 
in the congested high value district of Boston Proper. There may be 
advantages, in terms of more effective fire fighting at comparable 
cost, to modifying present methods of fighting fires in this area. 


Charles A. Maguire and Associates 


Boston Hartford Providence 
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THE HIGH PRESSURE FIRE SERVICE 
CONCLUSIONS 


The following conclusions were made: 


1. The High Pressure Fire Service ‘HPFS) provides an effective means 
of fighting fires in the congested, high value district of the City. 


2. The decision to retain, abandon or refurbish the HPFS can only be 
made after a comprehensive study of fire department operations and 
equipment. The water system is adequate for any foreseeable decision. 


3. A range of alternatives between total dependence on the HPFS and 
total abandonment of the HPFS can be considered for fire fighting 
in the congested high value district. Modifications to the existing 
fire fighting equipment and changes in operating procedures may 
bring about significant improvements in fire fighting effectiveness 
at comparable or lower costs. 


4. The Southern High Service (SHS) could be effectively used to replace 
the HPFS pumping stations if a comprehensive study of the Fire Depart- 
ment operations indicates a resulting increase in fire fighting 
effectiveness. 


5 If the HPFS pumping stations are to be retained they should be fully 
automated. 


6. The signaling equipment in the pumping stations is obsolete and in 
poor condition. It could be replaced with a modern, efficient, commu- 
nications system which can be incorporated into the Fire Department's 
normal communication system. 


7. If the Atlantic Avenue Station is to be retained for the indefinite 
future, efforts should be made to convert the power supply from DC 
to either AC or steam. An AC power supply would be the most econo- 
mical conversion while a steam supply would be the most reliable. 


8. The steam supply to the Kneeland Street Station will be available 
for the foreseeable future. This supply is independent from the 
normal electrical supply of the Edison Company and will operate in 
the event of a general, major power blackout. 


9. Tests made by the National Board of Fire Underwriters (NBFU) in 1950 


Showed that pump performance in the Atlantic Avenue Station was below 
the rated capacity specified by the manufacturer, (Fig. HPF 


10°) If it is) found necessary to replace the existing pumps with new 


equipment, the replacement pumps should have a flatter head discharge 
characteristic and lower shut-off head than the present pumps. 
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11. The high pressures generated by the HPFS pumping stations are 
not utilized at all fires. Normal operating practice of the Fire 
Department requires throttling of hoses by using the gate valves 
on the special hydrants. 


12. Discussions with Fire Department officials, engineers from other 
cities and inspection of fire fighting equipment indicates that an 
appreciable increase in effectiveness could be obtained by care- 
fully designing fire fighting apparatus in line with modern en- 
gineering practices. 


RECOMMENDATIONS 


Based on the above conclusions the following recommendations were made: 


1. The City should undertake a study of the need and use of the High 
Pressure Fire Service as part of the overall operations of the 
Fire Department. 


2. The piping in the HPFS should be cleaned and lined as part of the 
overall rehabilitation program in the City. 


3. The pumps and driving motors should be torn down by factory author- 
ized mechanics to determine the amount of wear that has taken place 
since their installation and to estimate their remaining useful 
life. 


4. The DC electrical equipment in the Atlantic Avenue Station should be 
replaced or repaired if this station is to be used in the future. 


5. The instrumentation presently installed in the pumping stations 
should be repaired and put back into use. Records of pressure and 
discharge should be communicated to the Water Division on a regular 
basis. 
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INTRODUCTION 


In addition to the four services which distribute normal consumptions throughout 
Boston there is a high pressure fire service (HPFS) in the high value district 

of Boston Proper. The HPFS System is normally under pressure from the Southern 
Low Service (SLS); hiaher pressures are obtained by pumping from either of two 
pumping stations taking suction from the SLS. Additional suction can be obtained 
from the Southern High Service (SHS). The Water Division of the Department of 
Public Works maintains the piping network while maintenance and operation of the 
pumping stations is the responsibility of the Fire Department. The system was 
first placed in service on December 19, 1921. 


There are approximately 19 miles of unlined cast iron pipe in the HPFS. Approxi- 
mately 6 miles of this pipe are 12-inch, nine miles are 16-inch, and 4 miles are 
20-inch pipe. Forty-three hundred feet of 12-inch was installed in 1898; the 
remainder has been laid since 1912. The system was originally desiqned for 300 
psi but the present operating procedure does not allow pressures higher than 200 
psi. The Water Division reports very little trouble with these mains. 


The two pumping stations each contain two centrifugal pumps with variable speed 
drives. On receipt of alarms, initially one pump develops a pressure of 150 psi. 
Additional pressure is provided on receipt of teleqraphic signals, and on rare 
occasions the Water Division may request the normal maximum pressure be raised 

to 200 psi to test various sections of the distribution system. During 1950, 

the stations operated in response to 753 alarms for a total of 187 hours. Fiaure 
HPFSS shows the history of energy use since 1953. 


THE PUMPING STATIONS 


Kneeland Street Pumping Station: This station is located in the Boston Edison 
Company Steam Plant at South Street. The two 10-inch, 3-stage double suction 
diffuser pumps furnished by the Worthington Corp. in 1921 were both rated at 
3,000 gpm and 690 feet total head at 1165 rpm. At an acceptance test made on 
December 9, 1921, by the National Board of Fire Underwriters, pump 1 discharged 
3,100 gpm at 301 psig, and 4676 gpm at 201 psig. Pump 2 discharaed 3,114 gpm 

at 300 psig; 5,164 gpm at 209 psig and 7,400 gpm at 100 psig. The two pumps 
together discharge 6,580 gpm at 292 psig and 10,266 gpm at 201 psiq. Since 
Suction pressures were not specified in the records of the tests these points 
cannot be plotted on the characteristic curves of Figure HPFS4, Additional 
tests were made by the National Board of Fire Underwriters on November 2, 1950. 
During these tests the pumps delivered 4,420 gpm and 4,520 gpm against 198 and 
203 psi discharge pressures with respective suction pressures of 43 and 41 psig. 
These points fall close the manufacturer's rating curve, Figure HPFS4. No other 
test data is available on these pumps. 
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The two 16-inch discharge mains extending from the pumping station to the high 
pressure fire distribution system are equipped with Venturi meters, now inoper- 
tive. These meters should be put in operating condition to facilitate checks 
of water requirements for fires and pump characteristic curves. 


Emergency suction, presently disconnected, can be obtained from a 16-inch salt- 
water main from the Boston Harbor. A vacuum pump is necessary to prime the 
fire pumps when suction is taken from salt water. A 4-inch bypass equipped 
with check valves and a meter is provided between suction and discharge side 

of piping to insure the absence of air in the system and to provide means of 
measuring the leakage in the high pressure fire distribution system. 


The pressure in the HPFS is controlled by regulating the speed of the steam 
turbines with hand-operated steam valves. An adequate supply of steam of 
suitable quality is available from the Boston Edison Company. At the present 
time, (1967) the steam marketing division of the Edison Company is undergoing 
an expansive sales program and discussions with Edison officials indicate 
that steam will continue to be available for the foreseeable future. 


The rotating machinery in the plant appears to be well maintained and in good 
condition. Additional field tests are necessary to determine the extent of 
maintenance which may be desireable. The signaling system and some of the 
valves on the steam lines are presently in poor condition. 


Atlantic Avenue Station: This station has two 10-inch, 4-stage, single suction 


diffuser pumps. These pumps were originally rated at 3000 gpm, 690 feet total 
head at 1,000 rpm. They are both driven by 750 horse-power D. C. motors and 
may be operated over a range of speed. Power to the D. C. motors is supplied 
by rotary converters in the Boston Edison Company D. C. sub-station nearby. 
Tests made by the National Board of Fire Underwriters in 1921 gave the follow- 
ing results: Pump 1 discharged 3,141 gpm at 298 psig and 4,413 gpm at 202 
psig. Pump 2 discharged 3,000 gpm at 300 psig and 4,407 gpm at 200 psig. 

The two pumps operating together discharged 6,580 gpm at 292 psig. Like the 
tests made in the Kneeland Street Station this data is inadequate for checking 
the characteristic curve specified by the manufacturer. Additional tests 

were made by the NBFU in 1950. At these tests the pumps delivered 3,940 gpm 
and 3,740 gpm against 188 and 206 psig with suction pressures of 54 and 56 
psig respectively. These points fall well below the rated performance and 
Suggest that the pumps should be properly checked by factory mechanics. 


Two 16-inch suction lines which can supply either pump extend from a 16-inch 
SLS main in Atlantic Avenue. An additional 12-inch suction connection to the 
SHS is normally closed and an emergency salt water supply with maximum lift 
of 15 feet is provided by a 16-inch line about 20 feet long extending from 


115 


HEES#s 


the suction header to a 12 x 14 foot wooden tunnel from the Harbor. A flanged 
section of the 16-inch main has been removed and is kept in the station. Elec- 
tric driven vacuum pumps are necessary for priming the salt water suction line. 
Two 16-inch discharge mains, each equipped with a Venturi meter, lead to sep- 
arate 20-inch mains in Atlantic Avenue. The Venturi meters are presently inop- 
erative, as are the recording pressure gauges in the station. Regulating valves 
are installed between discharge and suction lines at each pump-and the pressure 

is controlled at an operating board from which the station valves are electrically 
operated. 


Electric power is purchased from the Boston Edison Company. A single circuit 
enters underground from the nearby substation where there are rotary converters 
to convert AC current to DC and two storage batteries with a rated combined 
capacity of 6,330 ampere-hours. These batteries operate as part of the Edison 
DC-qrid and are totally inadequate to supply power to the HPFS pumps if the 
major electrical system fails. (The HPFS load represents less than 1l-percent 
of the total load on the Edison DC-arid). 


The Boston Edison Company is not presently advocating the sale of additional 
DC power. In Boston, as elsewhere in the United States, the market for DC 
power is not active. 


The rotating machinery in this pumping station appears to be in fair condition 
although the 1950 pump tests indicate that a complete tear-down of the machin- 
ery would be necessary to accurately assess its remaining useful life. The 
Switchgear and electrical supply cables appear to be in poor condition and 
considering the lack of commercial interest in maintainina DC power supply, 
efforts should be made in the near future to replace the DC equipment entirely. 


HYDRANTS AND VALVES 


There are approximately 505 hydrants on the HPFS, (Fig. HPFS1). These are a 
special post type, opening against pressure, with a 6-1/8 inch valve opening 
on an 8-inch gated connection to the main. Each hydrant has four, 2-1/2 inch 
outlets with an independent gate on each. The hydrants are spaced at an av- 
erage distance of 165 feet along the mains and are used only for fire fighting. 
Because of the high pressures and the independently gated outlets, these hy- 


areas are considerably more expensive than those used in other areas of the 
ity, 


Valves may be operated so that in general no more than three hydrants would be 
affected by a single broken main. The average length of main between valves 
1S approximately 450 feet. The valves are a solid wedae type, bronze mounted, 
and are set in brick vaults with markers on nearby walls. 


116 


HPFS 4 
UTILIZATION 


Discussion with Fire Department officials indicates that while as much water 
as possible would be desirable at the site of a fire, it is generally imprac- 
tical to utilize more than approximately 12,000 gpm. It was also found that 
nozzle pressures in excess of 50 psig cannot be used in hand held lines. 

Deck guns mounted on mobile equipment require nozzle pressures of approxi- 
mately 80 to 100 psi. 


A computer analysis of the HPFS network indicates morerate hydraulic losses 
under maximum flow conditions Figs. HPFS2 and HPFS3; as a result, the 150 

psi pressure developed by the pumping stations is generally greater than that 
required for fire fighting. During a fire, Fire Department personnel use the 
valves on the hydrants to reduce the nozzle pressure to a useable maximum. 

In extremely unusual circumstances, requiring the use of long fire hoses 
leading from hydrants, it has been necessary to operate the pumping stations 
to produce pressures as high as 200 psi. It is important to note that the 
hydraulic losses within the high pressure fire service distribution system 
are not great and that operating the pumps at higher pressures essentially 
pressurizes the entire HPFS and provides energy to overcome losses in hose 
lines. 


RELIABILITY 


An essential difference between the use of mobile fire fighting equipment and 
fixed major pumping stations lies in the relative reliability of the two modes 
of fire fighting. Numerous pieces of mobile equipment are not dependent upon 
a single source of power supply for their effective operation. In the event 
of a major power failure the DC powered pumps in the Atlantic Avenue Pumping 
Station would be solely dependent upon the inadequate batteries presently 
housed in the Chauncy Street DC substation of the Boston Edison Company. 

These batteries are not sufficient to supply the total demand of the inter- 
connected DC grid during periods of high power consumption. The Steam powered 
pumps in the Kneeland Street Station would, however, operate during a power 
blackout. The Boston Edison Company has sufficient stand-by diesel generating 
equipment to supply power to the automatic controls of the steam plant and 

no interruption in the delivery of steam would occur during a major blackout. 
It is evident that approximately 1/2 of the pumping capacity of the high 
pressure fire service would be lost during a major power failure. By way of 
contrast, the pumping capabilities of the mobile equipment of the Fire Depart- 
ment would not be impaired by a power blackout. The basic water supply to 
Boston is gravity operated and is independent of electrical power supplies. 


By 
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Ar, additional factor affectina the reliability of HPFS is the ace and reduced 
carrying capacity of the pipes in the HPFS grid. At the present time (1967) 
the HPFS is not normally operated at pressures higher than 200 psig because 
the resultant pressure at the end of fire hoses cannot be manually controlled. 
Unless the pipes are cleaned and cement-lined, their hydraulic capacity will 
further deteriorate because of tuberculation. 


BENEFITS AND COSTS OF THE HPFS 


The function of the HPFS is to provide the Fire Department with an efficient 
tool for fighting fires. The value of the HPFS is not nearly as intangible 
or as difficult to measure as the value of the normal domestic water supply 
system. While there is no reasonable alternative to the domestic system, 
there are alternatives to the HPFS which can yield comparable fire fighting 
capabilities at various costs. These alternatives can be evaluated in the 
light of their cost and their relative effectiveness in fighting fire. 


The costs associated with maintaining and operating the existing HPFS include 
charges for power, steam, rental of station, maintenance of equipment, and 
Salaries of operating personnel. Additional charges may be made for main- 
taining the HPFS pipe network and hydrants. It is important to realize that 
these expenditures represent a choice on the part of the City to expend money 
on the HPFS rather than to invest an equal amount in the purchase of new 
mobile equipment. 


There is no doubt that the.existing HPFS provides an effective tool for fight- 
ing fires in the Central Business District. If this capability is to be main- 
tained in the future, it will be necessary to replace the existing DC power 
supply and switchgear with either new DC equipment or an alternative source 

of power for the pumps in the Atlantic Avenue station. Additional capital 
investment is required to replace the presently inadequate and obsolete sig- 
naling equipment in both of the pumping stations. Sometime within the design 
period of this study (to the year 2020) it will be necessary to replace not 
only the drives but the pumps as well. All of these new capital items will 
add to the annual cost of the HPFS. 


The present study indicated that the lowest annual operating cost for the high 
pressure fire service could be achieved with a fully automated or semi-auto- 
mated mode of operating the pumping stations. To do this effectively, the 
existing signal system would &ave to be brought up to the standard of the 
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modern wireless communications channels of the mobile pumping units. It 
would be advantageous to treat the communication system for the high pressure 
fire service pumping stations as another link in the normal communication 
systems of the Fire Department. 


The benefits derived from the fire fighting capabilities of the high pres- 
Sure service can best be evaluated as part of a special comprehensive study 
of the operation of the Fire Department. The trunk main system of the City 
is adequate for any foreseeable large demands made by the HPFS. The require- 
ments for water consumption in the area served by HPFS are significantly 
greater than any fire flow which the Fire Department could effectively uti- 
lize. The retention, expansion, improvement or abandoning of the HPFS would 
have little effect on the operation or plans for improvement to the water 
distribution system. It is clear, therefore, that the HPFS can be evaluated 
solely as a means of fighting fires and not as an integral part of the normal 
domestic water supply system of Boston. 


THE SPECTRUM OF ALTERNATIVES 


It is beyond the scope of the present report to investigate the operation of 
the Fire Department. However, it is pertinent to point out the broad range 
of possibilities which are presented for fighting fires in the congested 
central business district. A continuous sprectrum of alternatives between 
retention of the present method of fire fighting and total abandonment of the 
pumping stations can be considered. A comprehensive study of the Fire Depart- 
ment operations would be necessary to select the more desirable point in this 
spectrum. 


When improved, the SHS will be capable of providing pressures for normal fire 
fighting requirements with hand-held lines. If the HPFS were not available, 
it may be detirable to install pumping equipment in existing ladder trucks 
and other pieces of fire fighting equipment on which deck guns are mounted 
and which do not presently contain their own booster pumping capabilities. 
Thus, if only the SHS were available for fire fighting in the congested value 
district, different types of equipment and altered fire fighting procedures 
would be necessary to provide fire fighting capabilities as good or better 
than existing. 


The present operating budget for the HPFS is appreciable compared to the aver- 
age annual expenditure of the Fire Department for new equipment. Since the 
equipment in the Central Business District is in need of replacement, it may 
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be possible to increase fire fighting capabilities by reallocating funds within 
the Fire Department. This reallocation could be done gradually; as the HPFS 
grows less effective with time, the diversity and capabilities of the mobile 
equipment can increase in effectiveness. 


It is important to recognize that the high pressures produced by the HPFS 
cannot be utilized effectively with hand held lines of normal length. The 
principal uses of the high pressures are for the operation of deck guns which 
are mounted on mobile equipment (which could contain their own pumping appa- 
ratus if desired) and to provide additional pressure for unusual cases when 
exceptionally long hand held lines are required. 


At this point it is useful to introduce some figures into the discussion. 

The average annual expenditure of the Fire Department for new equipment over 
the past five years was approximately $350,000. This may be compared to the 
annual operating expense of the HPFS of $104,000, not including the cost 

of maintaining the HPFS hydrants and piping system. Additional capital ex- 
penditures are required immediately for the purchase of new HPFS hydrants 
(which are of a special type not used elsewhere in the City), the rehabili- 
tation of the signal system or its replacement with a more modern system, 

and the Conversion of the obsolete DC electrical power supply to AC. The 
additional annual expenditure expected as a result of these major maintenance 
items for the HPFS is estimated to be approximately $50,000. It is seen that, 
compared to the average annual expenditure for new equipment in the entire 
City, the HPFS budget represents a major sum. 


It should be clear that there is sufficient motivation here for the City to 
undertake a comprehensive study of the need and use of the HPFS. The question 
to be posed is not whether to abandon or retain the HPFS. Rather it is how 
to maintain or increase the fire fighting capabilities in the Central Busi- 
ness District in an economical way. The facts are: The existing pumping 
stations are in need of major repairs to their equipment, the high pressures 
generated by the pumping stations are not needed at all fires, the SHS could 
provide adequate pressures and discharges for hand held lines, hydraulic 
losses in the HPFS piping are small and it could be effectively incorporated 
into the SHS grid. The existing method of fighting fires in the congested 
value district has proven to be effective in the past. A study should be 
made to guarantee that it will continue to be effective in the future. 
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CHAPTER PH 


THE PARKER HILL AREA 


ABSTRACT: A comprehensive study was made to determine the reasons for and 
Significance of low pressures on Parker Hill. It was found that 
the low pressures result from excessive losses in the MDC system. 
Future improvements to the MDC system will moderately increase 
pressures to a minimum of 20 psig on Parker Hill. Individual 
pumping stations will continue to be required to supply domestic 
pressure levels at higher elevations. The Parker Hill grid is 
adequate to supply anticipated maximum fire demands for water. 


Charles A. Maguire & Associates 


Boston Hartford Providence 
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CONCLUSIONS AND RECOMMENDATIONS 


1. Low pressures on Parker Hill result from (a) the high elevation of 
the hill and (b) the low total head available in the MDC trunk mains 
which supply the hill, (page 105). 


2. The large daily pressure variation at Parker Hill results from the 
excessively large hydraulic losses in the MDC system, (page 105 and 
Figure PH4)., 


3. Improvements to the MDC system early in 1967 should result in a mini- 
mum total head of approximately 238 feet and a normal minimum pressure 
at the highest street elevations of approximately 8 to 10 psig on 
Parker Hill, (page 105), 


4. Improvements to the MDC system after 1970 should result in a minimum 
total head of approximately 265 feet, and a normal minimum pressure at 
iis ane Street elevations of approximately 20 psig on Parker Hill 

page 106). 


9. Improvements to the MDC system will raise normal pressures on Parker 
Hill but near the summit the pressure will still be somewhat less than 
that recommended for domestic supply. In view of the small area affected 
by these low pressures it is recommended that all new construction with 
flow levels above elevation 180 feet be supplied with self-contained 
pumping units to boost pressures for normal consumption. Buildings at 
lower elevation having automatic sprinklers or special requirements 
for higher pressures will also require booster pumps. 


6. A permanent pressure recording instrument should be connected directly 
to either the 24-inch main in Fisher Avenue or the 20-inch main in Wait 
Street. Records obtained by this instrument will be valuable for de- 
Signing pumping facilities for buildings and for planning future long 
range improvements to the Parker Hill grid system. 


7. The large trunk mains serving the summit of Parker Hil] provide ample 
capacity for fire fighting. These mains should be cleaned and cement- 
lined as part of the overall program for improvements to the Southern 
High Service. 
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Parker Hill is an area of approximately 300 acres in the West Roxbury section 
of the City of Boston, (Figure PH1). The summit of the hill is at approximately 
elevation 220 ft. and two rather important fire hydrants are at approximately 
elevation 200 ft., Figure PH2. The area is supplied with water from the adja- 
cent Boston Southern High Service trunk mains in Huntington Avenue and Heath 
Street, which in turn are primarily fed by the 48-inch MDC main in Boylston 
Street, Figure PH3. The total head available in these Boston High Service 
trunk mains varies between elevation 240 feet and 225 feet depending on the 
total demand in the Southern High Service, (Figure PH4). On hot summer days, 
when the total demand is high, the low total head available, coupled with the 
high elevation can result in a low pressure of approximately 5 to 8 psig at 
the highest hydrant and lower pressures on the upper floors of residences 

near the summit of Parker Hill. 


The purposes of this study are to determine the causes of low pressure on Par- 
ker Hill, the amount of water which is available for fire fighting near the 
summit, the effects of large hydrant discharges on the domestic supplies to 
nearby residences, the improvements which will result from proposed modifica- 
tions to the Metropolitan District Commission (MDC) main supply system to the 
City of Boston, and the desirable alterations and improvements to the grid 
system in the Parker Hill area. These purposes were fulfilled through an ex- 
tensive computer-aided analysis, by consultation with officials of the MDC, 
the City of Boston and the hospitals located near the summit, and with refer- 
ence to field hydrant discharge and pressure measurements taken on Parker Hill. 


PHYSICAL CHARACTERISTICS OF THE NETWORK 


Most of the pipes in the Parker Hill grid are smaller than 12-inches in dia- 
meter. However, at one time there was a water storage reservoir on the sum- 
mit which was connected to the Heath Street and Huntington Avenue mains by 

a 20-inch main in Wait Street and a 24-inch main in Fisher Avenue, (Figure PH3. 
While the reservoir no longer exists, the 20-inch and 24-inch mains still re- 
main to provide the capacity for carrying large discharges to the summit with 
low overall friction losses. 


For the purposes of computer analysis, it was desirable, although not essen- 
tial to simplify the network by omitting most 6-inch and 8-inch pipes which 
were of secondary importance. The figures presented with this report show 
all known existing pipes. Those pipes which were used in the analysis are 
numbered on Figures PH3 and PH5 and listed in the computer output tables, 
PH] through PH15. 
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The low overall hydraulic losses in the Parker Hill network, resulting 
from the large pipes and low discharges, made accurate determination 

of pipe friction coefficients unnecessary. Based on coefficients mea- 
sured in other areas of Boston, a conservative Hazen-Williams coeffi- 
cient (C) of 65 was assumed for all pipes in the Parker Hill grid. 
Subsequently, a computer run using C = 130 for principal mains verified 
this assumption, (Table PH4). 


WATER CONSUMPTION ON PARKER HILL 


The water distribution system of the City of Boston can be characterized 
by a network of large capacity trunk mains serving many local areas. In 
each local area there is a secondary grid of smaller pipes. A comparison 
of the two types of networks has shown that fire flows to local areas im- 
pose a minor additional load on the trunk main grid. Conversely, in the 
local grids, the discharge necessary to effectively fight a medium sized 
fire, may be two or three times greater than the discharge which the lo- 
cal grid normally carries. Hence, for studies of emergency water supply 
conditions to a small area such as Parker Hill, it is not essential to 
have an exceptionally accurate knowledge of domestic and other normal 
water demands. 


The average normal water demand of the Parker Hill area was estimated 
using a land use map, aerial photos and personal inspection of the facil- 
ities of major water users. Based on studies of water consumption in 
Boston, an average domestic water consumption of 114 gallons per capita 
per day was applied to estimate the level of demand on Parker Hill. The 
sensitivity of the network to errors in estimated demands was determined 
by comparing a computer analysis of the average demand to an analysis of 
the network under a demand rate three times the average maximum hourly 
consumption. The results showed a maximum hydraulic loss of 1 foot for 
the average demand and 2 feet at the same location for the larger demand 
Tables PH8, PH12. Figure PH3 shows total heads, pressure heads and dis- 
charges in the principal pipes of the network for the larger demand rate. 
It was concluded that normal demands have very little noticeable affect 
on the delivery pressure to users. 


The principal water users on Parker Hill are the New England Baptist 
Hospital (0.6 million gallons per day maximum hourly consumption), and the 
Robert B. Brigham Hospital (0.1 MGD maximum hourly consumption). The 
remaining users in the area consume approximately 2.75 MGD during a 

peak hour. The total Parker Hill consumption during a peak hour (3.45 
MGD) represents an insignificant increase in discharge in the nearby 
48-inch MDC supply main which carries approximately 25 MGD during a 

peak hour to the 36-inch and 42-inch Boston trunk mains in Heath Street 
and Huntington Avenue. Hence the pressure at the principal inputs to 
Parker Hill is essentially independent of the consumption on the hill. 
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Further increases in consumption are foreseen as the medical facilities 
in the area expand and as present vacant land and older residential areas 

are converted to higher density residential areas. The average daily de- 

mand in the Parker Hill area may double in the future. Most of this add- 
itional demand will be adequately supplied from mains in Heath Street, 

Peer Avenue near Bucknam Street, and Parker Hill Avenue near Huntington 
venue. 


REASONS FOR LOW PRESSURE ON PARKER HILL 


Parker Hill is approximately three (3) miles from the nearest area of 
Similar high elevation. Past efforts to supply water to Parker Hill from 
the Southern High Service have provided marginally adequate pressures. 

In recent years there has been a considerable increase in the total demand 
on the overall MDC water distribution system and coupled with a normal 
ceterioration in the hydraulic capacity of the supply pipes, the delivery 
pressure at Boston has been reduced so that it is no longer marginally 
acceptable at higher elevations on Parker Hill. 


It is important to emphasize that the capacity of the internal grid sys- 
tem serving Parker Hill is more than adequate to meet normal and emergency 
demands for water. The reasons for the low pressures on the hill are (a), 
the high elevation of the hill and (b), the low total head available in 
the MDC trunk mains which supply the hill. 


The measured hourly pressure variation on August 10 and 11, 1966, near 
the intersection of Huntington and South Huntington Avenue, is shown in 
Figure PH4. This pressure variation results from the variation in de- 
mand of the City of Boston and the low Hazen-Williams "C" of the 48- 
inch MDC main. 


The upper half of Figure PH4 shows that much of the energy loss occurs 
between MDC meter station 5 and the Parker Hill connections to the Hunt- 
ington Avenue and Heath Street trunk mains. The broken line indicates 
these hydraulic losses and suggests that the two curves would closely 
coincide if losses between the MDC pumping station at Chestnut Hill and 
MDC meter 5 were added to the broken curve. 


ANTICIPATED HIGHER PRESSURES 


The MDC water division is actively pursuing a program to update and 
improve the water supply to the City of Boston. Early in 1967 an 
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increase in reservoir elevations in the MDC system should result in a 
pressure head increase of approximately 8 feet in the Parker Hill area. 
Further in the future, circa 1970-72, a new 10-foot diameter aqueduct 
connecting with the Boston Southern High Service near Morton Street and 
American Leqion Highway will radically change the distribution of flows 
within the City of Boston network. As a result of the chanaed distri- 
bution and une ability to maintain a high, constant pressure at the 

new Morton Street connection, the total head throughout the Southern 
High Service will be maintained uniformly throughout the day at approxi- 
mately elevation 265 or 270 feet. This improvement will increase the 
minimum pressure head on Parker Hill to approximately 45 feet (20 psi). 
Additional improvements may be gained by changing the present mode of 
Operation of the entire Southern High Service. This possibility is 
discussed in another section of this report. 


SIGNIFICANCE OF ANTICIPATED HIGHER PRESSURES 


Normal water works practice calls for minimum pressures of 60 to 75 
psig for buildings having automatic sprinklers for fire fighting and 
approximately 40 psig for residential use. It is therefore apparent 
that individual pumping plants will continue to be desirable for com- 
mercial buildings with upper floors above approximately elevation 110 
feet and for apartments above elevation 180 feet. Near the summit of 
Parker Hill, with the advent of the new Morton Street aqueduct, indi- 
vidual residents will experience a considerable increase in pressure 
that will still, however, fail to be entirely satisfactory according 
to standard practice. Considering the past history of extremely low 
water pressures in the area, a minimum pressure of 20 psig at eleva- 
tion 220 should, however, be acceptable to local residents. 


A preliminary study was made to determine the feasibility and cost of 
providing higher pressures at the summit. It was found that portions 
of the network above elevation 180 feet could be pressurized to supply 
normal domestic demands by utilizing a small pumping station and check 
valves located in pertinent pipes. The check valves would permit high 
flows at lower pressures to enter the quasi-isolated system when emer- 
gency conditions occur. The cost of installing and operating a quasi- 
isolated system would be approximately $25,000.00 and $3,000.00 per 
year respectively. Considering the forthcoming improvements to the 
MDC system and the small number of domestic users which are presently 
affected, this expenditure is not considered to be justified. However, 
this alternative should be periodically reviewed as land usage and 
water supply needs on Parker Hill change in the future. 
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A permanent recording pressure instrument should be installed at Parker 
Hill to provide data for continuing evaluation of pressure conditions 
and for use in designing pumping facilities for individual buildings 
and for planning improvements to the grid system. This instrument need 
not be located near the summit but should have a direct connection to 
either the 24-inch main in Fisher Avenue or the 20-inch main in Wait 
Street. 


HYDRANT DISCHARGES AND GRID OPERATION 


In most locations, and particularly near the summit of Parker Hill, it 
is impractical to utilize unpumped hydrant discharges for fire fighting. 
Hence, a study of the Parker Hill grid capabilities in emergency condi- 
tions must include cognizance of the capabilities and limitations of 
mobile pumper units. 


Prior to 1967 on Parker Hill, the minimum main pressure in emergency con- 
ditions could fall as low as approximately 3 psig. It was therefore neces- 
sary to carefully evaluate how the grid, hydrants and pumpers would operate 
during an emergency. It was appreciated that standard practice calls for a 
minimum hydrant pressure of 20 psig. However, since preliminary calcula- 
tions showed the excellent capabilities of the Parker Hill grid to supply 
large quantities of water at very low pressures, Table PH], PH2, it was 
deemed important to determine if the present system could be considered 
adequate without meeting the standard minimum 20 psig pressure requirement. 


The Boston Fire Department has many mobile pumpers which can pump approxi- 
mately 750 gallons per minute (gpm) against a maximum discharge pressure of 
250 pounds per square inch (psig). Additional larger pumpers rated at 1,000 
gpm are available and could be used on Parker Hill if required. Figure PH6 
shows a practical range of hydrant rating curves and the corresponding range 
of pumper discharges from a 2-stage, 750 gpm mobile pumper. The curves show 
that more than 500 gpm can be obtained from a pumped hydrant with zero gauge 
pressure on the upstream side of the hydrant (i.e., in the main) and quite 
possibly as much as 650 gpm could be obtained. In order to utilize the full 
pumper capacity of 750 gpm a minimum main pressure of approximately 7% psig 
is required. If the pressure in the main falls below zero gauge pressure 
there is a very rapid decrease in pumper discharge. 


FIELD HYDRANT DISCHARGE MEASUREMENTS 


In October, 1965 hydrant discharge measurements were made by the Pitometer 
Associates of New York. The measurements utilized a hydrant pitot tube and 
Static pressure gauges and involved operation of 6 hydrants near the summit 
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of Parker Hill. The maximum discharge measured was 580 gpm with a static 
pressure in the main of approximately 19 psig. The resulting hydrant losses 
of approximately 6 psi at 580 gpm are consistent with the theoretically 
derived hydrant loss curve of Figure PH6. 


During the hydrant discharge tests, static pressures were measured at 
nearby hydrants. The measured 4 psi decrease in static pressure at 580 gpm 
hydrant discharge compares favorably in general with the results of the 
computer analysis of hydrant discharges and demonstrates the strength of 
the grid system on Parker Hill. 


RESULTS OF COMPUTER ANALYSIS 


Tables PH] through PH 15 present the detailed computer output for all condi- 
tions analyzed. Pipe and node numbers are shown on Figures PH3 and PH5 
along with selected results. 


Total Hydrant Discharge at 10 psig - Table PHI: This was a preliminary 
run to assess the general performance of the grid and to determine the total 
hydrant discharges available near the summit at a pressure of 10 psig. 

The total head in Huntington Avenue at node 1 was 241.0 feet and the cor- 
responding total head in Heath Street at Parker Street at nodes 8 and 9 was 
assumed to be 240.0 feet. The run showed that if adequate hydrant capacity ~ 
was available a total discharge of 3,960 gpm could be obtained at a main 
pressure of 10 psig (23.0 feet) with average consumptions elsewhere in the 
grid. 


Effect of Small Total Head Variations - Table PH2: This was a preliminary 
run to assess the effects of a small change in total head on the maximum 
total hydrant discharge available at 10 psig near the summit. A total 

head of 240.5 feet in Huntington Avenue at node 1 was assumed. The result- 
ing total hydrant discharge near the summit of 3,880 gpm compared to the 
previously calculated 3,960 gpm at a total head of 241.0 feet reflects 
losses in the 20-inch pipe in Wait Street. An examination of the table 
shows that other points in the grid were not noticeably affected by the 

0.5 foot change in total head. For example, the computed pressure varia- 
tion at node 12 was 0.002 feet, i.e., essentially zero. Hence, it was 
concluded that the behavior of the grid at high elevations, in emergency 
conditions, depends almost entirely on the behavior of the two major mains 
in Wait Street and Fisher Avenue. 


Total Hydrant Discharge at Zero psig - Table PH3: The maximum capabilities 
of the Peete grid were determined by allowing the main pressure to fall to 
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zero psig at the point of withdrawal. At node 2 a discharge of approxi- 
mately 7,000 gpm can be obtained with zero psig pressure in the main. 
This rather large main capacity indicates the need for careful study of 
hydrant and fire engine pumper capabilities at low main pressures. 


Effect of Pipe Rehabilitation - Table PH4: This run compared with Table 
PH5, shows the effect of cleaning and lining the 20-inch pipe from Hunt- 


ington Avenue to Parker Hill Avenue, and the 12-inch pipe in Fisher Avenue 
from Hayden Street to node 2 on Parker Hill Avenue. The total hydrant 
discharge was held at 3,760 gpm for both runs while the pressures through- 
out the grid and the distribution of inputs was allowed to vary. The 
results showed a minor increase in pressure of approximately 2 psi. Clean- 
ing and cement-lining of the key mains is recommended because these mains 
interact with the overall! Southern High Service operation. 


Total Hydrant Discharge - 3,760 gpm - Table PH5: The total head at 
node | was set at 233.3 feet and pressures throughout the grid were com- 
puted for a distributed hyrant discharge of 3,760 gpm. This condition 
simulates the occurrence of a major fire in the hospitals near the sum- 
mit coincident with an overall maximum demand on the system, Figure PH3. 
The total head of 233.3 feet reflects the assumption of increased capa- 
bilities of the MDC to maintain this pressure during periods of high 
demand throughout the City. This assumption should be valid after the 
Spring of 1967. 


The run shows the remarkable strength of the Parker Hill grid and the ex- 
cellent capabilities of the large pipes in Wait Street and Fisher Avenue. 
The total maximum hydraulic losses in the grid were less than 5 psi. 

Since a reasonable distribution of hydrant discharges was used in the ana- 
lysis (750 gpm at nodes 2, 3, 36, 40, 41) the results show convincingly 
that the grid has adequate hydraulic capacity to deliver any reasonably 
large normal or emergency demand for water if hydrant and pumper capabil- 
ities can effectively use water at main pressures as low as approximately 
5 psig. 


The effect of cleaning and cement-lining to increase the hydraulic capa- 
city of selected key mains is discussed above, (see Table PH6). 


Fire Demand at Node 20 - Table PH6: Previous runs have concentrated on 
evaluation of grid capabilities with large hydrant discharges neer the hos- 
pitals at the summit. This run studied capabilities to supply hydrant 
discharges at node 20, a node of reasonably high elevation located some 
distance from the 20-inch and 24-inch feeder mains. A maximum pressure 
drop of approximately 3 psi resulted in a minimum pressure of approximately 
45 psi in the main at the location of the hydrant discharges. The results 
therefore indicate that the grid is adequate near node 20. 
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PH9 


Maximum Normal Demand - Table PH7: The total head in Huntington Avenue 
was 233.3 feet with consumption on Parker Hill three times the estimated 
average daily demand. This condition approximates pressure conditions co- 
incident with the maximum normal demand after the Snring of 1967 and should 
represent a typical mid-summer day near the hour of maximum water consump- 
tion, (Figure PH5). This distribution of demands was used as a base for 
super-position of hydrant discharges and for further studies of emergency 
operating conditions. 


Maximum Normal Demand, Total Head = 240.5 - Table PH8: This run supplies 
supplementary information concerning normal grid behavior at a higher to- 
tal head and with major consumptions at nodes 2, 3 and 4. The inputs to 
Parker Hill are approximately evenly divided between the takeoffs from 
Huntington Avenue and Heath Street. The maximum total hydraulic losses 

in the grid were less than 1 foot and the minimum pressure was approxi- 
mately 13 psig at node 2. 


Hydrant Discharges up to 4,450 gpm - Tables PH9, PHI0, PHI]: Hydrants near 
the summit were successively utilized to fight a hypothetical fire near the 


summit. The total head in Huntington Avenue, 240.5 feet, was available more 
than 60 percent of the time on a day of maximum demand prior to 1967, (Figure 
PH4). This total head will be available approximately 85 percent of the time 
on a similar day after the Spring of 1967. The computed pressure conditions 
are therefore realistic results of heavy demands for fire fighting and pro- 
vide information about the grid performance if a major fire should break out 
near the summit of Parker Hill. 


Initially, hydrants near nodes 2, 3 and 40 were discharging 750 gpm each. 
The minimum pressure was approximately 10 psig at node 40 with 55 percent 
of the total discharge coming from Huntington Avenue, (Table PH9). An addi- 
tional discharge of 750 gpm near node 41 was then added to bring the total 
hydrant discharge to 3,760 gpm. The minimum pressure fell to 8 psig at 
node 4] with 54 percent of the total discharge still from the Huntington 
Avenue source, (Table PH10). Finally, an additional hydrant discharge was 
added near node 39 to bring the total to 4,450 gpm, (Table PH11). The re- 
sulting minimum pressure of approximately 6 psig occurred at node 41, the 
point of highest elevation. There was no change in the distribution of 
total discharge from Huntington Avenue and Heath Street. 


These results show how the grid is uniformly strengthened by the two large 
inputs from either side of the hill. Increases in hydrant discharges near 
the summit are provided by simultaneous increases in inputs from both sides 
of the hill so that a uniform distribution of flow is maintained throughout 


the grid. The importance of the large mains leading up the hill was effec- 
tively demonstrated in these runs. 
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PH10 


Average Normal Demand - Table PHl2: This run showed that the maxi- 
mum hydraulic losses, under average conditions, are less than 1 foot. The 
normal pressure profile map of Parker Hill can therefore be visualized as 
an inverse topographic contour map with pressures essentially independent 
of discharge. The pressure contours can be obtained directly from Figure 
PH2 by subtracting the total head from the labeled contour. For example, 
the pressure at node 34, the intersection of Tremont Street and Pontiac 
Street, is approximately 180 feet or 78 psig (241 ft. - 60 ft.). 


Effect of 6-inch Connection to 24-inch Main - Table PH13: Previous runs 
had assumed that the 24-inch and 12-inch mains in Fisher Avenue were direct- 
ly connected. In reality, the connection consists of approximately 200 feet 
of 6-inch pipe between the two larger pipes. This run utilized an equival- 
ent 8-inch pipe from node 12 to node 18 to accurately represent the field 
condition. A total hydrant discharge of 3,760 gpm was obtained from hydrants 
near the summit so that the results may be compared directly with those of 
Table PHIO to determine the influence of the connection on minimum pressures. 
Comparing pressures at node 40, the two runs show that the 6-inch connection 
has no appreciable effect on the grid performance at high hydrant discharge 
rates. 


Huntington Avenue Out of Service - Table PHI4: With a total hydrant dis- 
charge of 3,760 gpm near the summit the simulated condition with no supply 


from Huntington Avenue was examined. A major change in flow distribution 
resulted and pressures at nodes 40, 41 and 2 fell considerably below zero 
psig. The importance of being able to utilize both of the large mains which 
supply the summit was emphasized. 


Heath Street Out of Service - Table PH15: This run showed that a total hy- 
drant discharge of 3,760 gpm could be supplied to hydrants near the summit 
with the Heath Street supply shut off. The minimum pressure of approximately 
zero psig occurred at node 41. 
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MAJOR WATER USERS 


ABSTRACT: A compilation of the major water users in Boston is presented. 


A plan shows the locations of these users. 
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MAJOR WATER 
CONSUMERS 


BOSTON WATER FIGURE—AWSU | 


RANK 


10. 


HH. 


14. 


ey. 


16. 


NAME 


U. S. Government - Navy Yard 
2 Water Street 


Gillette Safety Razor 
Gillette Park 


American Sugar Refinery 
425 Medford Street 


Boston Housing Authority 
260 Mt. Vernon 


U. S. Government - (Army-Navy) 
299 Dry Dock Avenue 


Boston Edison Company 
810 Summer Street 


Revere Sugar Refinery 
327 Medford Street 


D. Vose Trs. 
1006 Massachusetts Avenue 


Boston Globe 
135 Morrissey Boulevard 


Massachusetts General Hospital 
52 Blossom Street 


Statler Hilton 
3 Columbus Avenue 


Whitings Milk 
554 Rutherford Avenue 


H. P. Hood & Sons 
494 Rutherford Avenue 


Boston State Hospital 
425 Harvard Street 


Harvard University Hospital 
25 Shattuck Street 


Boston Housing Authority 
222 D Street 


New York, New Haven & Hartford Railroad 


South Station 


APPROX. AVERAGE 
DAILY USE 
MiG.0: 


1.740 


.700 


.690 


=OZ0 


473 


~455 


45] 


-420 


. 380 


SY2y/ 


Yale 


. 320 


.310 


305 


PEO5 


20. 


7a 


ese 


fae 


24. 


25. 


26. 


Calbe 


28. 


rales 


30. 


BAG 


sya 


Si ye 


34. 


NAME 
W. F. Sharaff 
529 Main Street 


Beth Israel Hospital 
330 Brookline Avenue 


McLellan Realty 
144 Addison Street 


Honeywell, Inc. 
40 Life Street 


Boston Housing Authority 
345 Old Colony 


Boston Housing Authority 
265 East Ninth Street 


Somerset Hotel 
390 Commonwealth Avenue 


John Hancock Building 
200 Berkeley Street 


Prudential! Insurance 
800 Boylston Street 


Boston Housing Authority 
55 Bunker Hill Street 


Chamberlain Armour Meats & Company 
301 Southampton Street 


T. Hollingsworth Company 
874 River Street 


Veterans Administration Hospital 
155 South Hunténgton 


Boston Housing Authority 
164 Ward Street 


Boston Housing Authority 
2 Ambrose Street 


Shattuck Hospital 
160 Norton Street 


Columbia Packing 
155 Southampton Street 


APPR 
DA 


.258 


244 


fae 


.226 


.220 


pecu 


.218 


.210 


.210 


.208 


.200 


. 186 


see) 


lta, 


167 


. 149 


149 


OX. AVERAGE 
ILY USE 


M.G.D 


RANK 


the 


36. 


eis 


30. 


Bo. 


40. 


4). 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


49. 


50. 


NAME 


New England Provisions 
960 Massachusetts Avenue 


Peter Bent Brigham 
15 Francis Street 


Market Realty 
255 Southampton Street 


M.D.C. Park Department 
605 Blue Hill Avenue 


Gorin & Leeder 
89 Bickford Street 


Hospital Laundry Association 
18 Lansdowne 


New England Deaconess Hospital 
15 Deaconess Street 


Boston Housing Authority 
617 Harrison Avenue 


Boston Housing Authority 
10 Lambertine Street 


Charles River Apartments 
Emerson Place 


Hebrew Home for Aged 
1200 Centre Street 


Boston & Maine Railroad 
Chelsea Street 


Morgan Laundry 
939 Massachusetts Avenue 


United Laundry 
59 West Newton Street 


Great A & P Tea Company 
150 Northern Avenue 


Hotel Kenmore 
486 Commonwealth Avenue 


Total 


APPROX. AVERAGE 
DAILY USE 
M.G.D. 


. 148 


. 146 


144 


. 140 


oo) NSM 


aco 


"123 


men 


aby 


S109 


“AKU 


. 103 


LO] 


.097 


14.828 MGD 
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APPENDIX WSU2 


SUMS 


The computer program SUMS was used for integration, summation 
averaging and determination of the standard deviation of large 
data files. It was applied to the hourly discharge of all MDC 
meters on the peak days of each of the past ten years as well 
as to other large records. 


SUMS 
by David D. Moran and Charles D. D. Howard 


I. INTRODUCTION 


The computer program SUMS is a tool for integration, summation, averaging 
and determination of the standard deviation of a series of records. In 
general, the records may be any time function (temperature, pressure, etc.). 
The program was originally written for the analysis of pipe flow discharge 
records and this application will be discussed herein. 


Figure 1 shows the time history of recorded hourly discharges past a gauging 
station in a pipe. The subscript j refers to the gauging station number. 
The subscript i refers to the day on which the gauging was made. For each 
hour of this day, a value of k is assigned between 1 and 24. It is seen 
that the flow, designated by F is a three-dimensional variable and may be 


written as Fa gak 


The program SUMS was designed to answer such questions as: 


1. For a given meter, what is the average flow at any hour over 
a number of days. 

2. For a given day, what is the average flow at each meter, in 
all meters, and at each hour of the day. 


These relatively simple calculations represent a prodigious task, if a large 
number of meters and a large number of days are involved. 


The operations performed by SUMS are: 


1. For each meter j and each day i, the discharge record is inte- 
grated over all time (over k from k=1 to k=NH). The trapezoidal approximation 
is used for this integration. The result, the total discharge for each day, 
is designated as F. 5 .NHP? (NHP = NH + 1). 


2. For each hour k of every day i, the discharges are summed over 
all meters j,(j = 1 to NM). The resulting total system flow is designated as 
Fi,NMP,k» (NMP = NM +1). The total daily system flow is also found by summing 
plea y totals, Fi .j »MHP from step 1 above, over all meters. These total 

ally system flows are designated as Fa NMP, NHP* 

3. For each hour k for every meter j the discharges are averaged 
over all days 4, (i = 1 to ND). The resulting average daily flows are desig- 
nated Fypp, j.k » (NDP = ND +1). At this point the standard deviation from 
this mean is’ found for each case and is designated FNDPP. 4. k? (NDPP = ND + 2). 
The program also determines the following: » J» 


-2- 


a. The average total discharge Fyp j, NHP for each meter 
j, (j = 1 to NM) and the standard deviation from this mean, Fuppp 5, NHP- 


b. The average hourly system flow for each hour k, (k = 1 
to NH), FDP, NMP, k and the standard deviation from this mean, FNDPP, NMP, k: 


c. The average total daily system flow F 


d its 
ae NDP,NMP ,NHP 2" 
standard deviation FNDPP, NMP, NHP* 


At this point the reader is probably thoroughly confused by the array of 
Subscripts. Figure 2 may be referred to, and hopefully, will clarify the 
notation. The use of the three-dimensional variable F. . k greatly simpli- 
fied the programming. Vad> 


II. USE OF THE PROGRAM 


This program was designed for use with the same data cards prepared for the 
correlation studies outlined in Appendix WSU3. The 24 hourly records are 
punched on two data cards with 12 numbers on each card in a 12F6.1 Format. 
The identification codes for the day and meter number are punched on the 
first card as follows: 


1. Meter number must be punched in Columns 74-76. 


2. Column 73 is reserved for an alphameric meter identification 
tag and may be any letter of the alphabet. 


3. Day number is punched in Columns 78-80 (day 173 of 1966 was 
June 23rd). 


4. A or B is punched in Column 77 depending upon whether the card 
is the first or second in the set of two respectively. 


The following information will be useful when preparing a data deck for a run. 


1. The first data card must contain the number of days, ND, which 
are being studied, the number of meters in the system, NM, and the number of 
data points obtained on each day, NH (NH is normally 24). 


2. The pairs of data cards for the system must be stacked in the 
following order (and only in this order) after the initial identification card. 
For each meter, the daily data cards may be stacked in any desired order, but 
this order must be the same for all meters (usually in chronological order). 
These groups of data for each meter may then be stacked in any desired order 
(usually in numerical order by meters). The data deck is now ready for a run. 
Additional runs may be made by stacking successive complete data decks behind 
the first. 
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A system of two meters which was gauged for three days, 24 hours each day, 
would have ND = 3, NM = 2, NH = 24. The completed data deck would be stacked 


as follows: 


Card 

Number 

] ---3---2--24 

2 Meter No. 1] Day 100 Card A (AM) 
S ‘ Card B (PM) 
4 : Day 101 Card A (AM) 
5 : : Card B (PM) 
6 : Day 200 Card A (AM) 
tj i , Card B (PM) 
8 Meter No. 9 Day 100 Card A (AM) 
9 a : Card B (PM) 
10 7 Day 101 Card A (AM) 
1] : 2 Card B (PM) 
12 a Day 200 Card A (AM) 
13 " Card B (PM) 


III. OUTPUT 
The output from SUMS should be self-explanatory with the following definitions: 
a. System flow is defined as the sum of discharges over all meters. 


b. Daily flow is the total flow for a day for a particular meter. 
(Daily flow corresponds to the area under the curve of Figure 1) 


c. The average flow histogram is the time distribution of the 
average hourly discharges. These averages were obtained over all meters for 
all hours. 
IV. PROGRAM RESTRICTIONS 
Ave) < ND < 14 
Bee ace NMR <ec5 
Grane) (NHS 6c4 
The special cases of ND = 1, NM = 1, and NH = 13 may not work on some computers. 
D. The output format assumes that the data is in units of million 


gallons per day. However, this assumption has no effect upon actual program 
operation. 


oon Ha om YR sae TK om YC pK pe oh) Cs 


cy 


TO ae te, 


SUMS ECR UGE AM eee =e sasa ees rie nike niin eee en 


ND=NO. OF DAYS / NM=NO. OF METERS / NH=NO. OF HOURS 

NOtl,1)=DAY NUMBER / NO(2,4)=METER NUMBER / NO(3,J)=METER CODE _ 
INPUT CNLY IN THE FOLLOWING ORDER * FOR EACH METER INPUT ALL DAYS 
IN NUMERICAL ORDER * DO THIS FOR ALL METERS USING THE SAME ORDER # 
INPUT SMALLEST NUMBERS FIRST FOR BOTH TYPES 


DIMENSION F(16% 26% 25) yNO(3925) 


1001 FORMAT( 314) 

1002 FORMAT(12F6.29A1:1391X,13) 

2001 FORMAT(26H INPUT ERROR #® EXIT CALLED) a ts ee eee 

2002 FORMAT(25H TOTAL FLOW VALUES * NEXT,13,»6H PAGES) 

2003 FORMAT(1H1,3HDAY,I4e21H * TOTAL FLOW THROUGH,1I3,9H METERS =,F6.2, 
14H MGD) be RESP re, cs. 

2004 FORMAT(1HO,5X,22HHOUR SYSTEM FLOW (513,14H GAUGES) (MGD)) 

2005 FORMAT(7Xe1295X,F10.5) 

2006 FORMAT(1HO,5X,2CHMETER DAILY FLOW (,13,13H HOURS) (MGD)) 

2007 FORMAT(6XsAl21494X_,F10.5) 

2008 FORMAT(1LH1L,21HAVERAGE VALUES * NEXT;I3,6H PAGES) 

2009 FORMAT(1H1,6HMETER  yAl_1495Xy22HAVERAGE DAILY FLOW FOR,1I3,7H DAYS ~ 
1=,F10.5,17H MGD * STD DEV =,F10.5) 

2010 FORMAT(1HO,5X,60HHOUR AVE FLOW STD DEV (FLOW IN MGD AV 
LERAGED OVER, 1I3,6H DAYS)) 

2011 FORMAT(7X,12,4X9F10.593X9F925) 

2012 FORMAT(1H1,15X,34H*##e2 AVERAGE FLOW HISTOGRAM ##2#«) 

2013 FCRMAT(1H0,6X,25H** AVERAGE OVER SYSTEM OF ,I3e911H METERS AND,13,8H 
1 DAYS ##) 

2014 FORMAT(1HO,14X,4 7HHOUR SYSTEM FLOW STD DEV FLOW IN MGD) 

2015 FORMAT(15X,125 7X5F10.5,4X,F10. 5) 

2016 FORMAT(1HO0,25XyllH¥eeeeanenen) 

2017 FORMAT(1HO,36HAVERAGE DAILY FLOW THROUGH SYSTEM OF ,1I3,22H METERS, 
LAVERAGED OVER,I3,8H DAYS IS) 

2018 FORMAT(10X,6HFLOW =yF10.5y24H MILLION GALLONS PER DAY) 

2019 FORMAT(10X,9HSTD DEV =3F10.596H (OVER,1I396H DAYS)) 

2020 FORMAT(1H9,24Xy13HEND OF OUTPUT) 


INPUT ROUTINE 


10 READ 1001,ND,NM,NH 
OO 20 I=1,ND 
SVUNOCls 1 )=0- 2 ee 
DO 30 J=1,NM 
30 NO(2,1)=0 
XNH=NH 
XND=ND 


NOPP=NDP#41 


DO 50 I=1,NDPP . 
DO 50 J=1,NMP 
DC 50 K=lyNHP 


50 


200 


aan 


220 
230 


an 


250 


410 


420 
430 


440 
450 


460 


F(I,J,K)=0.0 


DO 200 J=1,NM 
DO 200 I=1,ND 
READ 1002, (F( Ly JeK) pK=1912) yNO(3yJ5) »NO(2pd) pNOC1 91) 
READ 1002¢(F(IeJyK),K=13,)NH) 

CONTINUE 


COMPUTE ROUTINE 


NHM=NH-1_ 

DO 230 I=l,yND- 

DO 230 J=1,NM 

DO 220 K=1ly,NHM 
KP=K+41 

FCI yJsNHP)=F(IyJyNHP)+F( 1,5 ,K) 4+F( 1 9d 9 KP) 
F(IyJ»NHP)=F{1,J,NHP)/(2.0#XNH) 


DO 250 I=1,ND_ 
DO 250 K=1,yNHP 
DO 250 J=1lyNM 
F(IsNMPy»K)=F(I,»NMPyK)+F(1,J,K) 


DO 350 J=1l,NMP 

DO 350 K=1l,NHP 

DO 300 I=1,ND 
F(NOPyJsK)=FINDP,JoK)+F(I,J5,K) 
F(NDP»yJsK)=F(NDP,J,K)/XND 

DO 320 I=1,ND 

F(NDPPs Jes K)=FOINDPPs J eKIt(F (1s JeKI-FINDPsJyK) ) # #2 Wa 
F(NDPP,JyK)=(F(NDPPyJ9K)/(XND-1.)) ##.5 

CONTINUE 


OUTPUT ROUTINE es 
PRINT 2002yND aa 
CO 430 I=1,ND 

PRINT 2003,yNO(1_91)9NMyF( 1 yNMPy,NHP) 

PRINT 2004,NM___ 
DG 410 K=1,NH 
PRINT 2005,KyeF( IsNMPyK) 

PRINT 2006,NH 4 eA A Ae ce eee 
DO 420 J=1,NM 

PRINT 2007,NO(39J)2NO(2,J),F4(19J3)NHP) 
CONTINUE 2 = \)> eee Leen oe -2 = ae Ie 
PRINT 2008,NMP 

DO 450 J=1lsNM 

PRINT 2009,NO(3,J) »NO(29J) »NDy FINDP» Jy NHP) 9 F (NDPP» Jp NHP) 
PRINT 2010,ND 

DO 440 K=1,NH 

PRINT 2011+KsyF(NOP)JoK) pF(NDPP 9 JoK) 

CONTINUE 

PRINT 2012 


PRINT 2013,NM,ND 


PRINT 2014 
DO 460 K=1yNH_ Ree ee ‘ 
PRINT 2015,KyF(NDP yNMP,K) gf (NDPPyNMP,yK) 

PRINT 2016 

PRINT 2017)NM,ND eee 7 
PRINT 2018,F{NDP,yNMP,NHP) 

PRINT 2019;F{NDPP,NMP,NHP) yND 


PRINT 20 


PRINT 2020 
PRINT 2016 


END(19190s07020913190902090209070) 


DAY 199 * TOTAL FLOW THROUGH 2 METERS = 3.72 MGD 


HOUR SYSTEM FLOW ( 2 GAUGES) (MGD) 
1 200000 
2 1.50000 
3 1.30000 
4 1.20900 
5 1.40000 
6 2250000 
if 2.90000 
8 3250000 
9 4.00900 
10 4.30000 
ike 4.50000 
ee 4.250000 
133 4.240000 
14 4240000 
i Ue 4.50000 
16 5.00000 
re 5.70000 
18 5.80000 
ig 6.20000 
20 5.70000 
21 530000 
22 5.00000 
Va) 3.40000 
24 2.20000 
METER DATLY FLOW { 24 HOURS) (MGD) 
Gaal 1.82083 
G 170 1.90000 
DAY 222 * TOTAL FLOW THROUGH 2 METERS = 3-45 MGD 
HOUR SYSTEM FLOW ( 2 GAUGES) (MGD) 
1 260000 
é 2.20000 
3 2.05000 
4 2200000 
5 2.10000 ae: 
6 2230000 
7 2-80000 
8 O30. O000 6 6 ee ee ee 
9 3.40000 
10 3.60000 
ll 4.40000 
12 4.10000 
13 4.20000 
9 re CU OU fer ee ay ie ie a Ae en 
Le 4210000 
16 420000 
17 ROOD a as ae, ww \eosdah aed ete ere 
18 5.220000 
13 5.40000 
i A TS. PY At): 14) 4 Pere ears 8 rey es mim et ae 
ras | 4-10000 
fal 3240000 
232 eee UDU se ee ee ee PORE Ale, Sok aay 
24 2290000 


= METERS. > DATLY FLOW st 24.0H0URS = ORGU been eae 
Goi3 1.15000 
G 170 _ 2430000 


DAY 201 * TOTAL FLOW THRLUGH 2 METERS = 3.95 MGD 


HOUR SYSTEM FLOW ( 2 GAUGES) (MGD) 
l 203000 
2 1-75000 
3 1.72000 
4 1.72000 
= 1.88000 
6 2220000 
7 3200000 
8 4.31000 
9 4045000 
10 4.70000 
ll 4.75000 
l2 4.55000 
ve 4.265000 
14 4.75000 
15 4.65000 
16 4.75000 
17 5220000 
18 575000 
19 6.30000 
20 6235000 
eagt 5245000 
oe 5.70000 
Zo 3280000 
24 2260000 
METER DAILY FLOW { 24 HOURS) (MGD) 
[Ce 7 As) 1.28104 
G 170 2266458 
DAY 207 * TOTAL FLOW THROUGH 2 METERS = 4.06. MGD 
HOUR SYSTEM FLOW ( 2 GAUGES) {MGD) 
1 1.85000 
2 1.60000 
3 1.58000 
4 1.50000 
5 1.60000 
6 2.10000 
7 3215000 
Set 8 4250000 © 
9 4.60000 
10 5.60000 
11 5.50000 
12 5240000 
13 5.240000 
ee SOU ee ee 
15 5.60000 
16 5.60000 
17. ~ 5.85000 
18 6.213000 
19 6265000 
20 nye &-10 1010) 
“oo 4.90000 
22 3270000 
120 ON te B BOGE: : 
— 24 2.35000 


——"“"HETER DAILY FLOW (24 HUURST (GD 
cage 1.29125 
Boi 0 CEL CL 


HOUR SYSTEM FLOW { 2 GAUGES) {(MGD) 
1 1.57000 
2 1.45000 
3 1.50000 
4 1.55000 
5 1.70000 
6 1.80000 
T 3.65000 
8 ~4.00000 
9 4.10000 
10 4.20000 
Lia 3.80000 
12 3.50000 
13 3.255000 
erenmannaes VETS Oe NE Pe s]eieley 
1M, 3-50000 
16 3245900 
17 4.00000 
18 4.40000 
19 4.265000 
ee Une ~~ 3.80000 
Zab 3.95000 
22 3.00000 
23,0. ~oit#s30800 
24 1.65000 
~~ "METER DATLY FLOW (€ 24 HOURS) UMGD) 
Gat Le 03.092 
G 170 2.00625 


DAY 222 *# TOTAL FLOW THROUGH 2 METERS = 3.33 MGD 


HOUR SYSTEM FLOW ( 2 GAUGES) (MGD) 


ana 1.30000 
2 2 114000 0 ee 
3 1.10000 
4 1.15000 
ee ee ee 
6 2413000 
7 3.50000 
a 2 Lie use Gd NNIEY a 
9 4.50000 
=. 10 4.30000 
TT Ci ene ee ee 
12 3.60000 
oo 4030000 
15 4.35000 
16 4.45000 
i ie 1) ere cursos 
18 5.30000 
oe 19 5.90000 | 
praia wt 
21 4.10000 
eae 3.00000 
24 1.65000 
bake Re eed 
G 73 1.03146 


G 170 2.30000 


DAY 234 * TOTAL FLOW THROUGH 2 METERS = 3.34 MGD 


HOUR SYSTEM FLOW ( 2 GAUGES) (MGD) 
1 1.90000 
2 1.75000 
3 1.73000 
4 1.73000 
5 1.80000 
6 1.99000 
7 2.80000 
8 3.43000 
9 3.90000 
10 4.10000 
ll 4.22000 
12 4.00000 
13 3.95000 
14 3.95000 
15 3.95000 
16 4.00000 
17 4.30000 
18 480000 
19 5.35900 
20 5.20000 
21 4.00000 
22 4.50000 
23 2.60000 
24 2.20000 
METER DAILY FLOW ( 24 HOURS) (MGD) 
ey ape 1.10625 
Gel70 2.23125 
DAY 232 * TOTAL FLOW THROUGH 2 METERS = 3.35 MGD 
HOUR SYSTEM FLOW ( 2 GAUGES) (MGD) 
1 2.30900 
2 2.00900 
3 1.60000 
4 1.40000 
5 1.40000 
6 1.40000 
7 1.70000 
) 3.10000 
9 4.20000 
10 4.00900 
11 4.50000 
12 4.00000 
13 3.90000 
14 4.00000 
15 3.90000 
16 4.00000 
17 4.20000 
18 4250000 
19 5.10000 
20 6.00000 
21 5.60000 
22 4.30000 
23 3.10000 
24 2.60000 


METER DAILY FLOW ( 24 HOURS) (MGD) 
Gera 1.06042 
G 170 2.28750 


METER G 73 AVERAGE DAILY FLOW FOR’ 8 DAYS = 1.22240 MGD * STN DEV = 0.26234 
HOUR AVE FLOW STD DEV (FLOW IN MGD AVERAGED OVER’ 8 DAYS) 
1 0.80625 0.28385 
2 0.68125 Onto. 
3 0.61000 Oreo ta. 
4 0259375 0.11083 
5 0.63500 0.10461 
6 0.71500 0.13049 
ri 0.97500 0.22678 
8 1.205900 0.22322 
9 1.36875 0.18310 
10 1.51250 0.23566 
ig jes VE Oa 0.34430 
12 1.48125 0.36247 
i) 1.45625 0.34063 
14 1.45000 0.34330 
Ve 1.45625 0.33428 
16 1.48125 0.33905 
aay. Lsopoz 2 0.33106 
18 1.67250 0.28769 
Lo 1.86875 0.38167 
20 pepe Moya 0.60460 
rk 1.75000 0.74498 
a 1.46250 0.84166 
aS Leto 0.57678 
24 0.88125 0.27895 
METER G 170 AVERAGE DAILY FLOW FOR 8 DAYS = 2230781 MGD * STO DEV = 0.29453 
HOUR AVt FLOW STD DEV (FLOW IN MGD AVERAGED OVER’ 8 DAYS) 
1 Leas tou Des tis 
s 1.02500 Ono 
3 0.96250 Vierlooo 
4 Upto oi eoti) ©20659 
5 1.02500 0.16690 
6 1.33750 0532925 
if 1.96250 0.47189 
8 2eo1 500 0.44641 
a Zattoo 0.35757 
10 2.83750 0.51807 
i 2.87500 0.51478 
12 2272500 0.50639 
a 2.83750 0.49839 
14 2.88750 0.52491 
LS 2.87500 0.53918 
16 2.95000 0.48107 
sae 3226250 0.46885 
18 JeJ0 2o0 0.443381 
La 3.82500 0.51478 
20 3246250 0.69885 
ray | 2.92500 Sea wt OF Soo 
22 2.61250 0.78456 
= 1.88750 0.58661 
24 1.38750 0.44541 


Ht Ht AVERAGE FLOW HISTOGRAM #*x### 


## AVERAGE OVER SYSTEM OF 2 METERS AND 8 DAYS ** 
HOUR Sao. SEM iow STD DEV FLOW IN MGD 
1 1.943515 0.40231 
2 1.10625 Oe21I59 
3 1354250 0.28739 
4 1.53125 0.28498 
5 1.665000 Uszo 70) 
Os Zeige oU 0.33487 
7, 2'293750 0.59085 
8 3.78000 0.57864 
9 4.214375 0.39046 
10 4.35000 05597281 
11 4240875 0.58362 
ee 4.206205 0.60853 
i Aga a be 0.56025 
14 4.33750 Ono tsa 
iD 4.33125 0.63916 
16 4.43125 O20) 59iae 
etd 4.81875 0.69792 
18 5625500 0.63444 
ES} Boe Si 0.67899 
20 Sie Lodo 0.86498 
21 4.67500 0.71114 
22 4.07500 0.97358 
23 3.00000 Sesiaieis BE) 
24 2226875 0.44716 


RHPA T 


AVERAGE DAILY FLOW THROUGH SYSTEM OF 2 METERS, AVERAGED OVER 8 DAYS I 


FLOW = 3.53021 MILLION GALLONS PER DAY 
STD DEV = Ge Sas (Omi VER oe DANS) 


HRHHRARHRHKRE 


END OF OUTPUT 
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Boston Water 


APPENDIX WSU3 


APPLICATIONS OF CORRELATION STUDIES 


ABSTRACT: Two Fortran computer programs for computing correlation 
coefficients from discrete hourly records are described. 
The programs were used to relate Pitometer gauging records 


to MDC venturi data. 


APPLICATIONS OF CORRELATION STUDIES TO WATER DISTRIBUTION SYSTEMS ANALYSIS 


by David D. Moran and Charles D.D. Howard 


I. GENERAL INFORMATION 


The purpose of this report is to describe how a correlation study can reveal 
important information about the operation of a water distribution system. 
Specifically, the application to the study of the Boston water system wil] 
be discussed. 


For the purpose of this discussion, the correlation coefficient r between two 


sets of data %t ( 1= 1, 2:°3; <--0n)wandsayie() w= 102,030) ne wen 
are assumed to be linearly related, will be defined as follows: 


Ey 


in which n is the number of elements in the sets *; and ‘;. 


The correlation coefficient r may take on any value between plus and minus 
one. The coefficient of +1 would indicate that the two records are exactly 
in phase with each other and differ in magnitude by only a scale factor. 
Conversely, a coefficient of -1 indicates that one record looks like a 
scaled mirror image of the other. If the records are purely random, the 
correlation coefficient would be zero. 


The coefficient of 1.0 indicates that one record could be obtained directly 
from the other by a suitable linear scaling process whereas a coefficient 

of zero shows that it is hopeless to attempt prediction of one record from 
the other. In the study of physical systems, correlation coefficients are 
often used to indicate a degree of dependence between parameters in the 
system. It is therefore necessary to have some indication of the importance 
of a computed correlation coefficient. Intuitively, one would expect that 
for wery short records, even a high correlation coefficient would not neces- 
sarily indicate a strong linear relationship between the two variables. It 
is evident that the significance of a correlation coefficient depends upon 
the length of the record which was used to calculate it. The following guide- 


lines may be used in evaluating the significance of a computed correlation 
coefficient. 


Considering only r >0, let he be a critical correlation coefficient such that 
for any r greater than r_ we“may be B% confident that the two records are 
linearly related to eachother. We expect that for any B, r. depends upon the 
number of pieces of data, n, that were used to determine r. © Table 1 was 


eee 


‘Kurtz, Thomas E.; 


Basic Statisti ; 
New Jersey, 1963. istics, Prentice-Hall, Inc.; Englewood Cliffs, 


CRITICAL 


B = 80% 


OD 
0.806 
0. 688 
0.608 
Vesey 
0.507 
Ole Uo 
0.444 
0.418 
Wo eine, 
i ta 
Dm0> 
tls Gye! 
Us iene! 
OE SYA 
Oe LS 
Sh OTE 
One09 
0.292 
0.283 
SPATE 
She Zant 


TABLE I 


CORRELATION COEFFICIENT 


B = 90% 


0.988 
0. 900 
0.805 
Oe OU 
0.669 
Owo2s 
DstsKete 
0.549 
Opel 
0.497 
0.477 
0.457 
0.441 
0.426 
0.412 
0.400 
02389 
O55 
0.369 
0.360 
Oyo 
0.344 


B = 95% 


Oot 
0.956 
0.878 
OBO 1 
hei page) 
O91 07 
0.664 
026321 
0.602 
075126 
0.553 
OF 534 
0.514 
0.498 
0.482 
0.468 
0.456 
0.444 
0.433 
0.423 
OF 413 
0.404 


B= 99% 


02999 
Oe oe 
Whelan, 
Oo 
Oe io 
0.834 
Ore frks: 
0.765 
OFE5> 
OraL07 
0. 683 
0.661 
0.641 
OR oy Ac) 
0.606 
0575.91 
Ve Sis 
‘Oh loreal 
0.549 
Ut ep 
Ups leyets) 
Upon s) 


1B) Sp 


=1.0 
0.998 
0995 
0.960 
Deepa. 
Wer ae) 
0.885 
0.870 
0.849 
0.825 
ORL) 
Oko 
0.760 
0.745 
OB WAS) 
OafeL5 
0.698 
0.690 
0.659 
0.654 
O29 
0. 630 
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computed by standard methods based on the student's "t" test for significance 
(Kurtz). Suppose for example, that 19 hours of water consumption records were 
used to compute the correlation coefficient for two continuously registering 
water meters. Table 1 shows that if the computed correlation coefficient is 
greater than .575, we may be 99% confident that the two records are linearly 
related. A coefficient of .698 or greater would give us 99.9% confidence. 


This interpretation of the confidence level B is not strictly rigorous, but is 
suitable for engineering purposes. Experience with the particular records 
being studied and the specific applications to be made provide important com- 
plementary information for the engineer's judgment concerning the significance 
of computed coefficients. In practice it was found that hourly gauging rec- 
ords made over a 24-hour period within the Boston distribution system had 
coefficients greater than 0.95 when correlated against continuously recording 
system input meters. Subsequent studies verified the expected high degree of 
linearity. 


Inspection of Equation 1 shows that if all *i = Yi , the indeterminate form 
r = O/YO results. Computer programs discussed subsequently produce an unpre- 
dictable output when this occurs. 


During the study of the Boston water system, two correlation computer programs 
were developed. The remainder of this report is devoted to a description of 
these programs and their use. 


II. CORRELATION II PROGRAM 


A. PROGRAM FUNCTIONS 


The program CORR II is a simple, though powerful too for correlating sets of 
records for a number of gauging stations. The following simple example 
illustrates the use of CORR II. 


es the following set of records for which complete or partial data may 
exist: 


Day Number 
Meter No. 4 106 107 212 
Meter No. 5 106 107 212 
Meter No. 10 106 107 212 


In this example, Day No. 1 corresponds to January Ist. For each of the nine 
records, there are NHRS data points. In the Boston water study, the data 
points were hourly pipe discharges and pressures or hourly data from continu- 
ously recording venturi meters. 


-3- 


In this example, CORR II would compute correlation coefficients for the 
following pairs of records: 


Meter 4 Day 106 to Day 107 
Meter 4 Day 106 to Day 212 
Meter 4 Day 107 to Day 212 
Meter 5 Day 106 to Day 107 
Meter 5 Day 106 to Day 212 
Meter 5 Day 107 to Day 212 
Meter 10 Day 106 to Day 107 
Meter 10 Day 106 to Day 212 
Meter 10 Day 107 to Day 212 
Day 106 Meter 4 to Meter 5 
Day 106 Meter 4 to Meter 10 
Day 106 Meter 5 to Meter 10 
Day 107 Meter 4 to Meter 5 
Day 107 Meter 4 to Meter 10 
Day 107 Meter 5 to Meter 10 
Day 212 Meter 4 to Meter 5 
Day 212 Meter 4 to Meter 10 
Day 212 Meter 5 to Meter 10 


It is seen that all physically meaningful correlation coefficients were 
computed. (For example, the record of Meter 4 on Day 106 was not cor- 
related against the record of Meter 10 on Day 212.) 


B. USING THE PROGRAM 
The following information will be of use when using the program. Refer- 


ence may be made to the sample data listing attached to this report. 


The first data card contains, in order, the number of meters, NV, the 
number of days, ND, and the number of hours per day, NHRS. The Format 
e313. 


Following the first data card, the records to be analyzed must be arranged 
as follows: 


mf 


Meter No. 4 Day 106 Record 
Meter No. 4 Day 107 Record 
Meter No. 4 Day 212 Record 
Meter No. 5 Day 106 Record 
Meter No. 5 Day 107 Record 
Meter No. 5 Day 212 Record 
Meter No. 10 Day 106 Record 
Meter No. 10 Day 107 Record 
Meter No. 10 Day 212 Record 


For example, each of the nine input records must consist of NHRS data 
points. 


Each of the nine records is punched on a set of two cards. The first 
card contains the first twelve hours of the record and the meter identi- 
fication and day number. The second card contains the remaining data 
numbers in the record (hour 13 to hour NHRS). The records are punched 
on the first 72 columns of the cards in a 12F6.2 format. The last 8 
columns of the first card must contain the following information: 


a. Column 73 - a letter of the alphabet identifying the type 
of meter (format Al) 

b. Columns 74-76 - the meter number in I3 format. 

c. Column 77 - the letter A or B indicating whether the card 
is the first or second respectively in the set of two data 
cards per record (format Al) 

d. Columns 78-80 - the day number in I3 format. 


The above represents a complete set of input data. Additional sets of 
data may be stacked behind the first set of data. The program will com- 
plete calculations on one set before moving on to the next. 

C. IN ITS PRESENT FORM, THE PROGRAM HAS THE FOLLOWING RESTRICTIONS: 


1. 14 = NHRS < 24 


D. ADDITIONAL FEATURES OF CORR II 


PA 69 a 0 is punched for any data point, the program will assume 
data for that hour is missing and will ignore it and the corresponding hour 
in the other record. 


ahs 


2. If a data value is 0 in reality, because of the above, it 
is necessary to punch 0.1 instead of 0. The program will interpret 0.1 as 
0.00 and will not omit the data point from the record. 

3. If a negative number is punched in column 1-6 on either of 
the two data cards comprising the record, the program will assume that all 
data for that card is missing. The corresponding hourly records will be 
dropped in the computation of correlation coefficients. Columns 70-80 
must still contain the identification labels described above. 

4. If all the data for a given record is unknown or missing, 
the program still requires two cards to appear. In this case, punch 0 in 
the location specified for the meter number of the first card. 


E. OUTPUT 


The program first prints the input record with the means removed. (The 
mean value of the printed record is 0.) Missing data is printed as ****, 
If any record is completely missing, it is not included in this output. 


Following the echo print of the data, the listing of computed correlation 
coefficients appears. Each line of output contains a correlation coeffic- 
ient obtained from the two records identified by gauge number (GAUGE) and 
date (DATE). The width of spread of data in each record appears in the 
column labeled WIDTH. Width is defined as the average of the sum of the 
absolute values of all data points in the record. For example, 


ela 
WIDTH = W721! Xs | 


The last column shows the number of hours (actual number of data points) 
used in the computation. For example, consider the following two 8-hour 
records: 


Hour Gauge Gauge 
Number A B 

1 Shelf) missing 
“ 6.4 missing 
3 85 lec 

a 8.0 a.0 

5 missing fel 

6 3.0 4.5 

7 missing ray | 

8 missing Seu 


CORR II would compute a correlation coefficient for Gauge A and Gauge B 
using only the data for hours 3,4 and 6. 
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III. CORRELATION III PROGRAM 
A. INTRODUCTION 


CORR III performs the same analysis as CORR II on records which are more 
than 24 hours long. It should be noted that the data is stacked in a 
Slightly different order from the data stack of CORR II. 


B. USE OF THE PROGRAM 


We defined NV as the number of field meters to which the meter of interest 
is to be correlated. (All NV + 1 meters must start on the same day.) For 
each meter we have ND days of data. Each day has 24 hourly data points. 
For example with ND = 3, each of the NV + 1 records consists of 72 data 
points. NHRS is therefore defined to be 24. Normally, the number of the 
data cards per meter, NCARDS, will be 2 ND. 


The first data card must contain, in order, NV, ND, NHRS, NCARDS, in 413 
format. Following the first data card, for each meter, the hourly records 
must be arranged in sequential order from hour | to hour 24 ND. The meter 
numbers themselves may be in any order. 


The individual data points are punched in 12F6.1 format in the same man- 
ner for use with CORR II. The arrangement of the data set for a run with 
NV = 3, ND = 2, NCARDS = 4, is shown below: 


Card 

Number 

1 --3--2-24--4 

2 Meter 1 Day 100 A.M. 
3 ul ” P.M. 
4 is Day 101 A.M. 
5 : : P.M. 
6 Meter 2 Day 100 A.M. 
7 : : P.M. 
8 Day 101 A.M. 
9 : P.M. 
10 Meter 3 Day 100 A.M. 
1 “PSM. 
12 : Day 107 A.M. 
13 : : P.M. 
14 Meter 99 Day 100 A.M. 
15 : B P.M. 
16 : Day 101 A.M. 
7 3 s P.M, 


On completion of the analysis, the program will look for more data and 
continue processing subsequent data stacks. 


Cay Cav Gyr Ga) © 90G) Gdn cat 


CORRELATION 2 

FOR USE WITH PITOT GAUGING POINTS ALONE | = 

USE FOR SERIAL AND CROSS CORRELATIONS 

CROSS CORRELATION BETWEEN GAUGES OR DATES USING 24 HOUR DATA 

NV=NO. OF GAUGES // ND=NO. OF DAYS // NHRS=NO. OF POINTS PER DAY. 


F(IsJsK)=PRESSURE OR DISCHARGE - INPUT F7.2 // OTHER DATA IS 13 


COMMON NUMV,D15,FoT yKylyMyXyNHRSyLD- | vies <1) eae 
DIMENSION NUMV (30,30) +D1(30;30), LD (30130) »F (30524730) 

EQUIVALENCE (AVE,SUMF) 
EQUIVALENCE (NINH) 


100 FORMAT(1X,139F8.2) | 
101 FORMAT(1H1,)49HSERIES WITH MEANS SUBTRACTED ( #### = NO ENTRY )) 


103 FORMAT(64H CORRELATION ----- FROM ----- 0 ====-- TO ---=-- 
1 NO OF) 

104 FORMAT(64H COEFFICIENT | GAUGE DATE “WIDTH GAUGE DATE WIDTH 
1 HOURS) 


105 FORMAT(1H1,28HCORRELATION OF GAUGE RECORDS) 

106 FORMAT(313) pas “Peers, a! 
107 FORMAT(1X_ 5HGAUGE» 13494H. FORs4A6)~ 

108 FORMAT(1H } 

109 FORMAT(13,4A6) es ee oS 
110 FORMAT(12F6.2, oe I3sAls Inde 

111 FORMAT(12F6.2) 

112 FORMAT(1X+1L1HGAUGE CODE ,Aly8H NUMBER »13y8H ON DAY 513) _ 
113 FORMAT(1X,13e4X,4HeeH#) 

114 FORMAT(12H HOUR DATA) 

115 FORMAT(27H CHECK SERIES AGAINST INPUT) 


116 FORMAT(22H MAX INPUT IS 24 UNITS) 


1 READ 106,NVyNDsNHRS 

PRINT 101 
PRINT 108 
IF{NHRS-13)24524;26 028 

26 IF(24-NHRS) 28,4 30,30 

28 PRINT 116 

24 PRINT 115 _ 

30 PRINT 108 


00 25 I=1,NV eee 

DO 25 K=1,ND 

SUMF=0.0 

READ 110, (F( 1p JoK) pJ=1912) sD1 (19K) yNUMV(I 9K) pZeL DIT, K) 

READ 11ilst(FlilsJeK}»J=13_,NHRS) 

IF(NUMV(UIeK)) 2592594 
4 PRINT 108 

NUD=1 

DO 8 L=1l,72 

IF(FCI,NUD,K)) 31,8,8 ESAS Sera 
31 NOD=NUD411 

DO 7 J=NUD,NOD 


NUD=13 


B. CONT ENUE os 
PRINT 112,-D1(1+K),NUMV(I,K),LD(I,K) 
PRINT. 114 
X=NHRS 


DO 2 J=1l,NHRS 

IFC FC Ls JeKI)-02-001)15,16716 
X=X-1.0 

GO TO 2 

IFC FCI yJS9K)-0211)19220720 
GOSLO eZ 

SUMF=SUMF+F(1I,J+K) 
CONTINUE 


AVE=SUMF/X 


DO 3 J=1l~sNHRS 
IFCFCI,JeK)-0.001)17518,18 
PRINS D135 5.)000 eee 
F(I,JsK)=-1000.0 

GO TO 3 

IFC FC I,S9K)-0211)21922,22 
F{I,JsK)=-AVE 

GO TO 23 
F(lsJsK)=FU le JeK)-AVE. 
PRINT LOOsJeFC I ede K) 
CONTINUE 

CONTINUE 


X=NHRS 

PRINIG O90 
PRINT 108 
PRINT 108 
PRINT 103 
PRINT 104 


DORI 17 Nee 

M=K 

DO 9 T=1,NV 

IF(NV-1)9,9,11 | 

NI=I+1 

IF(NUMV(1,K))999,41 

PRINIZ 108 32 

DO 13 L=NI,NV 

IF(NUMV(L,K) 113513342 

CALL COMP (NUMVyD1oFoTyKeb»MyXyNHRSyLD) 

CONTINUE 

CONTINUE 

DO 10 I=1l,NV 

PRINT 108 

L=I a AA, 

DO 10 K=1sND 

IF(ND-K)10,10,12 

Nise a ee 

IF(NUMV( 14K) )10910945 

CONTINUE —| 

DO 14 M=NH,ND 

RE ee 
COMP (N 

CONTINUE tests Ke hoe XsNHRS2L OD 

CONTINUE 


a 


COsTieina s an i papmael 
END{191¥010301091519090209090,0,0) 


COMMON NUMV,D1_,FeT2KylyMyXeNHRS,LD 


G=G+F(LsJoM) ##2 
_Zi=ZitABSF(F(! Jik 


Z1=Z1/X 
ea ee2iK 


PRINT 102,RKy,D1 (19K) sNUMV(I eK) ,LD( 19K) 9Z19D1L(L9M) yNUMV(LoM) > 
| LLD(L_M),Z2y,NOT 


Cc CORRELATION 3 
S AND ONE PITOT GAUGING POINT 
C CROSS CORRELATION BETWEEN GAUGES OR DATES USING 24 HOUR DATA ke 
C  NV=NO~. OF GAJGES // ND=NO. OF DAYS // NHRS=NO. CF POINTS PER DAY 
C F(Il,J,K)=PRESSURE OR DISCHARGE - INPUT F7.2 // CTHER DATA IS 13 
C PE GN ee 
"COMMON NUMV,D1loFeIeKelbeMs xX ,NHRS,LD 
DIMENSION NUMV( 30% 1)9D1(3091)eLD( 3091) 9F (30524091) 
2 pre a, ea RR % 
100 FORMAT(14,F8.2) \ 
101 FORMAT(1H1,49HSERIES WITH MEANS SUBTRACTED ( #### = NO ENTRY ) 
103 FORMAT(64H CORRELATION ee EN) et pty ee Oe ee 
1 NO OF) * 
104 FORMAT(64H COEFFICIENT GAUGE DATE WIDTH GAUGE DATE wIiDT 
LL JHOURS) | eS a Or ee 
~105 FORMAT(1H1,2gHCORRELATION OF GAUGE RECORDS) 
106 FORMAT(413) 
108 FORMAT(1H ) oo eo eee ee eee 
“110 FORMAT(12F6.2,Al,132Al,13)~ 
L1l1 FORMAT(12F6.2) 
112 FORMAT(1X,1L1HGAUGE CODE ,A1l,8H NUMBER »13,16H STARTING ON DAYsI#) 
~~ 113 FORMAT( 1x, 13, 4X, 4Heeee) | 
114 FORMAT{12H HOUR DATA) 
c 
ae hak READ 106+NVsNO+NHRS- NCARDS 0 Pee ee ee ee 
NGO=(2#ND) 
K=1 ee 
“NHRS=24"ND ra ale ee ee ee 
NVP=NV41 
NV=NVP . 
- EROLD=FIT aR TEPER OTL ES o 
NXN=0 | 
28 PRINT 101 : eS 
PwephIny Gin Ee a to ae ae 
C 
DO 25 II=2,NVvP 
 TFUL HOLD) 36, 36, 35 Pe tae au. ne Lite oe eee 
35 =I! : 
GO TO 40 | | 
aa Yan 3 7 went PEE A a ee 
NXN=NXN41 


40 SUMF=0.0 
READ L109 (FCI, JdeK),J=1, 12) 901UT KV eNUMVUI pK) 7Z,LD(I eK) 
[F({LHOLD) 900129004, 9004 

9001 IF(F{(Iy1,K)) 9004, 9002, 9002 
9002 DO 9003 J=1,i2  edee ta ray, Yip 
F(lsJyKY=SQRTF( FC IJK) #4286 

9003 CONTINUE 


9004 CONTINUE = ere ee 
PRINT 112,D1( 12K) sNUMV( I,K ),LO( 19K) 

2 SPR ENTS 108 es SS Ma 
DO 26 LL=2,yNGO I ae 


NAA=(12*(LL-1))+1 
NAB=NAA+11 


26 READ 111, 0FUTsJSeK)yS=NAA,NAB) 
IF({LHOLD) 9011,9014,9014 
9011 _IF(FC1T,13,«)) 9014,9012,9012 
9012 DO 9013 J=13,24 
FUT Ja KV=SORTF(F( 1¢59K) 1#4.86 
9013 CONTINUE 
9014 CONTINUE 
4 Do 8 L=1,NGO 
_ NUD=(12(L-1))+1 
IF(F(I, NUD,K) 131, 8,8 
SIS CONTINUE 
_ NOD=NUD+11 
DO 7 J= NUD-+NOD 
LT FC isJ32K)=0-0 
8 CONTINUE | 
PRINT 114 
X=NHRS 


DO 2 J=1l»NHRS 
TF(F(IyJ9K)-0.001)15, 16,16 
15 X=X-1.0 
GOelu 2. 
16 IFCFCLyJ39K)—-0211)19y 20, 20 
19 GO TO 2 
20 SUMF=SUMF+F(I, JK) 
2 CONTINUE 


AVE=SUMF/X 


DO 3 J=1,NHRS 
~ TECFCl, J2K)-0.001)17,18,18 
17 PRINT 113,J 
F{l,J,K)=-1000.0 
ee too 3 
18 TF(F( Ieg2K)-O011) 21,22, 22 
21 Fil,JyK)=—-AVE 
SeemecQeri os 
22 FlleJsKI=FC Ie Je KI-AVE 
23 PRINT 100,J,F(IoJ2K) 
3 CONTINUE aia i aioe. S 
IF(LHOLD) 33, 33,25 
25 CONTINUE 


LHOLD=-1 
GO TO 28 


~ 33 X=NHRS 
PRINT 105 
PRINT 108 
<a PRINT 108 
PRINT 103 
PRINT 104 


5 CONTINUE 
M=K Ry Se 
wane DO 9 Y=1,NV 
_TFONV-1)9,97211 


ll NI=I+l 


PRINT 108 oe 
D0 13 L=NI,NV 
CALL COMP (NUMV,D1lsFoIsKyb oMoXsNHRS,LD) 
13 CONTINUE 
9 CONTINUE 
C 3 oe 
IF(NXN-NCARDS) 28)1)1 
END 
C —--—— 
C 
SUBROUTINE COMP (NUMVyD1lyFelyKolb»MyXyNHRSoLD) 
C ai baer ‘ neers 
COMMON NUMV,D19Fo IeKylhyMeXeNHRSyLD 
DIMENSION NUMV(3091)9D1(30,1)9LD( 30,1) ,F (30724091) 


102 FORMAT( 2X, F8.4» 2X920 5X9 Ale 142 1X91 49F 601) 25X13) 


| 
| 


NN DO m Ojo 


Nom Hi tl 


DO 8 J=1l,NHRS 
SEEUCREITS I7KV4900.0) 525519510 > secuee 
SL LTF(F(bLsJ59M)4+900.0)52,55, 55 
52 X=X-1.0 
GO To 8 
55 H=F(I,JsK) #F(L,J,M)+H 
B=B+F(I,J,K) 
~ C=C+FUL, J,™) 7 WT ged Ue kat) Gg Yiek . On an 
E=E+F { IyJeK) He #2 
— G=GtF (Ly JyM) #82 ; eee 
ys “TI=TICABSEUFULs J, Kj) i eel ol < ree) 
Z2=Z2+ABSF(F(LsJyM)) 
8 CONTINUE 


nn ce nr ep eg ne 


NOT=X 
Z1=Z1/X aed 


=737 et on hen nas Se a i te oe NE eee 


ANUM=(H#*X)-(B#C) 
DENO2=(G«eX )-{ C##2) 

~ DENUI=TE#X )-( Bee) OS en pene. Ce sf, en 
RK= =ANUM/ (SQRTF(DENOL#*DENO2)) 


PRINT LO2yRKyO1( 1, K) sNUMV( TyK) gLD( Lo K) oZ1 2D1 (Ly M) »NUMVEL 9M) 9 
“ILD(LaM) 22s Not 


RETURN 


END saa roentgen i Ne a ee 


“72 


C. RESTRICTIONS - CORR III has the following restrictions: 


1. NHRS = 24 only 
2, NW < 29 
3, i 2 i 


.’. NCARDS = 20 


D. ADDITIONAL FEATURES 


CORR III has the same additional features that were described for CORR II. 


E. QUTPUT 


CORR III and CORR II have the same output format. 


ABSTRACT: 


Boston Water 


APPENDIX WSU4 


SYNTHESIS OF WATER DISTRIBUTION SYSTEM DATA 


A method for obtaining simultaneous synthetic trunk 
main records from non-simultaneous measurements of 
trunk main discharges is described. The method was 
used to analyze Pitometer gauging records. 


SYNTHESIS OF WATER DISTRIBUTION SYSTEM DATA 
by Charles D. D. Howard 


I. INTRODUCTION 


The public demand for water resembles, in some respects, the demand for 
electrical power. Water is used by individual householders, public rec- 
reational facilities, and by industrial and commercial users. Each type 
of user has his own daily demand curve. That is, at certain times of the 
day, he requires more water than at other times. In the electrical power 
generating industry, this demand variation or demand curve has long been 
recognized as a major characteristic of a power generation system. Indeed, 
consumers normally pay different rates for large blocks of power during 
peak hours and off hours. This rate structure recognizes that it is the 
peak consumption which determines many of the design criteria and the capi- 
tal costs of a system. In this regard, water distribution systems are 
analagous to power grids. 


In order to determine the best sizes and locations for new pipes in a 
water distribution system, it is necessary to know the time variation of 
demand throughout the system. Field measurements are therefore necessary. 
In waterworks practice, these measurements are normally made by gauging 
the 24-hour flow variation in selected important mains. If the city is 
quite large, it is generally not possible to perform all of these gaugings 
on the same day or even in the same month. Since water consumption is 
strongly dependent upon the time of year, it is obvious that some tech- 
nique must be developed whereby these data may be referenced to a common 
day. 


The purpose of this report is to describe the technique which was used to 
construct simultaneous synthetic trunk main records. The synthetic rec- 
ords were based on field measurements of trunk main 24-hour flows. 


II. THE FIELD DATA 


The trunk main gaugings were performed by the Pitometer Associates of New 
York, using their standard methods.! The result of this field work was a 
report containing hourly measured discharges past selected gauging points 
in pipes of the Boston water system. Approximately 50 such gauging points 
were studied. On the average, three or four gaugings were made per week 
during the four month period in which the field work was carried out. 


In addition to the Pitometer data, the inputs to the water distribution 
network of the City of Boston were continuously monitored at venturi sta- 
tions of the Metropolitan District Commission (MDC). These continuous 
MDC records were used to obtain discrete hourly discharges at all MDC 
Stations. By the end of the field data gathering period, the following 
information was available for analysis. 


TPresent-Day Scope of Pitometer Surveys. Journal AWWA, 37:2:181, Feb. 1945, 


by E. Shaw Cole. 


Ee 


1. Hourly discharge readings taken over a 24-hour period at 
selected locations in the network. In general, three or four such gaug- 
ings were available for the same day. 

2. Hourly discharges recorded at MDC venturi meter stations 
for every day on which Pitometer gauging data had been taken. 


Preliminary plots of discharge vs. time showed that the trunk main gaug- 
ings taken by Pitometer Associates had the same general shape as the ven- 
turi records of the same day at certain of the MDC gauging stations. It 
was concluded therefore, that a possibility for linear simulation of the 
Pitometer data existed. Subsequent studies showed this to be the case. 


Ill. THE METHOD 


Since visual examination of the plotted Pitometer and MDC records showed, 
in some cases a striking similarity, it was decided to perform a more 
detailed analysis to determine the extent of the similarity. It was also 
desired to pinpoint those MDC meters which were most closely related to 
each specific Pitometer gauging point. The large amount of data to be 
handled in such a study indicated the need for extensive use of computers. 
Computer programs were therefore developed to do a detailed correlation 
analysis of these data, Appendix WSU3. The results of this analysis 
Showed that each Pitometer gauging point was indeed highly correlated 
with certain MDC meters easily identifiable by the results of the correl- 
ation analysis. It was therefore concluded that a multiple linear regres- 
Sion equation could be developed to predict the discharge at Pitometer 
gauging points from measured MDC venturi records. The procedure followed 
in the development of these synthetic Pitometer records was conceptually 
simple. 


A correlation coefficient was obtained for the particular Pitometer gauging 
record of interest and all MDC records which were available for the same 
day. It was generally found that three or four of the MDC records showed 
correlation coefficients greater than 0.95 for the 24-hourly discharges 
composing the records. A strong linear relationship was therefore indic- 
ated between the discharge past the Pitometer gauging point and the three 
or four MDC venturis. This meant that the discharge past the Pitometer 
gauging point could be obtained from a linear equation involving the dis- 
charges past the three MDC stations at the same hour. For example, 


V2 = 1.089 + 0.437M60 - 0.601M76 - 0.031M77 (1) 


Equation 1 indicates that the discharge past Pitometer gauging point 2 is 
predicated by multiplying the discharge measured at the same hour at MDC 
venturis 60,76, and 77 by the indicated coefficients and adding 1.089, the 
intercept of the equation. Hence, if this equation is deemed to be reliable, 
the discharge past the Pitometer gauging point can be predicted for any hour 
of any day for which the corresponding MDC records are available. 


oe 


The mathematical details and the descriptions of computer programs are 
contained in the following sections. It should be appreciated that in 
work of this type, the analysis of the data and development of computer 
programs is relatively trivial compared to the task of gathering the 
data and coding it in a form suitable for analysis. 


IV. THE CORRELATION STUDY 

A comprehensive description of the method used to obtain linear correla- 
tion coefficients is described in Appendix WSU3. An extremely large 
amount of computer output was obtained from this analysis. The final 

MDC meters selected for regression analysis with Pitometer gauging points 
and the correlation coefficients obtained are shown in Table 1. 

V. THE MULTIPLE REGRESSION ANALYSIS 

A multiple linear regression equation was developed to relate each Pito- 


meter gauging point to three selected MDC meters. 2 


The desired coefficients B,, B., B3, B, appear in the equation (Equation 
(1) above): 


X14 = By ar B2Xo4 + B3X3% + BuXyy (la) 


for t= 1,2,3, ... 24 


As shown by Chow the coefficients are found by solving the following four 
equations simultaneously: 


(2) 
= 2 = - = = = - 
Bo E(x2-Xg. + By E(xg-x%2,) (x 3-Xg,) + BY ECXQ-X2,) (Xy-Xy,) = E(xq-X1.) (x2-X9¢) 
1 l v 1 
i 2 z 2 = BED ors 
Bo 2 (X2-X2:) (X3-X3,) + B3E(X3-X3,) + By 2(X3-X3,) (Xy-Xye) = 2(Ki-X1,) (X3-X3.) 
1 Ui 1 1 
(4) 


Bo £(X2-X2.) (Xy-Xy+ ) a B35 (X3-X3-) (Xq-Xy. ) + By, £(Xy-Xy. ) = £(X1-X,, ) (Xy-Xy,) 
1 i 1 n 


Xq = boX> = B3X3- ByXy = B, (5) 


The above equations were programmed for a computer and solved simultaneously 
by the computer program REGRES. 


2V.T. Chow, Handbook of Applied Hydrology, Section 8-II, Statistical and 


Probability Analysis of Hydrologic Data by V. M. Yevdjevich, pages 8-60, 
McGraw-Hill, 1964. 
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REGRES consists of a main program which sets up the above equations, and 

a subroutine, USSE1 which was used to solve the equations. The subroutine 
was borrowed from another program (SDP) used for water distribution systems 
network analysis. 


The input data to REGRES consists of the four 24-hourly readings of the 
four records. The first set of 24 readings must be those of the Pitometer 
gauging point. The following three sets of 24 readings are those of the 
MDC meters. The data is assumed to be punched in a 12F6.1 format in the 
first 72 columns of each card (two cards are required for each 24-hour 
record). The meter number or Pitometer gauging point number appears in 
columns 74-76 and the day number in columns 77-80 on each card. 


REGRES was written for the specific application and will not work if more 
than four records are involved in the analysis. It may work for less than 
four records. The program listing, together with a sample of the output 
is attached. 


SYNREG 


The computer program SYNREG was used to generate a 24-hour record for each 
Pitometer gauging point for the study day. The study day was chosen as a 
day on which all MDC records were complete and available for use in the 
regression equations used by SUNREG. Hence, with a complete set of regres- 
sion equations and a complete set of MDC records for the study day, it was 
possible to generate a complete set of Pitometer data for that day. The 
justification for this procedure can be explained mathematically by saying 
that the correlation coefficients were very highly significant. From an 
engineering point of view, the justification was that no outstanding incon- 
sistancies with the original data resulted from the synthesis procedure 

and where checks with actual data were possible, good agreement was achieved. 
Further justification came later after the overall computer network analysis 
had shown that computed pressure patterns and flow distributions in the net- 
work were in agreement with an overall appraisal of the network's performance. 


Input to the program SYNREG consists of a data card containing the regression 
equation (punched as part of the output from REGRES) together with the three 
complete 24-hourly readings of the MDC meters appearing in the regression 
equation. The format used for the MDC data cards is the same as that des- 
cribed above. 


A sample of the output and a program listing are attached. 


X(1,J) IS DEPENDANT VARIABLE 
EACH VARIABLE HAS 48 VALUES 


naan 


SYMBOL [IS 1-LETTER IN *A*® FORMAT ~~ 


METER IS VARIABLE NUMBER (0 TO 999) 

COMMON NJ» DFDH, CORR ae 

DIMENSION X(4,48) 1 XBAR(4) yDX( 47 48) »METER(4) y ICHK an 
DIMENSION SYMBOL(4),DFDH( 3+4)yCORR(3) 

DIMENSION CALC(48) 

00 2 T=14 

READ 101¢(X(€I7J)9J=1912) 
READ LOL» (X(T yd) J=13924)sSYMBOL(I)»METER( I), JDAY 

READ 101y9(X(I7J)yJ=25y 30) aa isc he Gaia ck ore 
READ 101,(X( IJ) 1J=37948) 

FORMAT (2Xy Als 1391X9 13) 


DO 11 J=1748 
00 10 [=1,4 


iz 
10 


13 
11 


LE (XAT 3) ) 13945312)" 
ICHK(J)=1 
CONTINUE 
GO TO 11 
ICHK(J)=0 
CONTINUE pee aoe 


401 FORMAT(1X,4(8H 
Te MO Lb $= 1548 


17 


PRINT 401, SYMAOL(1),METER( 1), SYMBOL(2) yMETER(2) y SYMBOL (3) »METER(3) 
1ySYMBOL(4) »METER(4),JDAY 
METER: 1XeAl,F3)919H HOUR(FROM LAM,DAYs1491H) } 


TF (ICHK( J) }16,16,17 
PRINT 402 4X{ lyJ)9X { 2% J)aX (3,J) Xl4eJS)e5 


216 


402 


CONTINUE 
FORMAT (2X3.Rl«ls OX hil e2eicloXs hie e yes ls) 
DO 4 I=154 


aUARoG cn IT a lk a Qe ee gc 
SUM=0.0 
DO 3 J=1548 


) AFUICHKGI037 3550 9 ee 


30 


SUM=SUM+#X(1,J) 
NVAR=NVAR+1 


3 CONTINUE © 


VAR=NVAR 
XBAR(I)=SUM/VAR | 


4 


50 
5 


SUM=0.0 i me i ae 
DO 5 I=124 
_DO-5 J=1548_ 
IF (I CHK(J))555,50 
DX (1,J)=XBAR(I)=X(1,J) 

CONTINUE 


6 


DO 6 I=1;3 
DO 6 J=194 
_DFDH(1,J)=0.0 


COMPUTE DIAGONAL GF DFODH 
DO 7 I=1,3 

‘DO! (e148 
TRUICHK UI) tart ero 


70 OFDOH(I,1)=OFDH(I,1)4+(DX(141)J) 
7 CONTINUE : ener 


COMPUTE RHS 

DO 8 I=1,3 

DO 8 J=1 548 

IF (ICHK(J))8,3,80 


80 DFDH{1,4)=DFDH(144)+DX(1,J)#D + 
8 CONTINUE : Sans ONt tthe 


COMPUTE REST OF DFOH 
DO 90 J=1,48 


IF (ICHK(J))90,90,89 SCE oo See LE Beer tees ee Fe, 


89 OFOH(1,2)=DFOH(142)4+(0X(2,3))*(DX(3,d)) 


DFOH (1,3 )=DFDH(1,3)4+(DX(2,5))#(DX(4,J)) 


DFDH (2,3 )=DFOH( 2,3) +U 0X03, 01) ®(DXU 49 DI 
DOFOH(2,1)=D0FDH(1,2) i ae 

OFOH(3,1)=DFOH(1,3) 

OF DH(3,2)=DFOH(2,3) 


90 CONTINUE 
NJ=3 0 
CALL USSEl1 


B1=XBAR(1)-CORR(1)*XBAR(2)-CORR(2)#XBAR( 3)-CORR(3)#XBAR (4) 


- PRINT 200,SYMPOL(1),METER(1),B1l,SYMBOL (2) »METER( 2) sCORR(L) » SYMBOL ( 
13) »METER (3) CORR (2), SYMBOL(4)yMETER(4),CORR( 3), JDAY 


PUNCH 300+SYMBOL(1)+METER{(1),81+SYMBOL(2),METER(2),CORRI1)y 
_LSYMBOL(3); Re re ot enone yee eee lo CORR CS) 


FORMAT(1X,Al,13,1XyF10~ 
1A191351X9F10.6,2X,14) 


300 


giXsAls las ikeF10sbr2X%ehlelsylXsFl0ehee 


200 FORMAT(1X9/1X> Aly 135 LH=,F12.6y,1H+y Aly 13, 1H(,F12.6, 2H) +, AlsI3,1H(, 


1F12.6,2H)+,A1,13,1H(,F 12.6; 5H) 
PRINT 606 
606 FORMAT (1X»,26HHOUR 


CALCULATED OBSERVED). 


DAY, 14//) 


— O06 601 [=1,48 
TF (ICHK( I) 601,601,602 
602 CALC(I)=B1+CORR(1)*X(2,1)+CORR(2)*X(3, 
“PRINT 603, 1,CALC(I),XC1,1).._ 
601 CONTINUE 
603 FORMAT(1Xy1354X9F6.2,6Xo F602) 


T)+CORR(3)#X(4,1) 


PRINT 204,XBAR(1),XBAR(2),XBAR(3),XBAR(4) ; 


204 FORMAT(1X,28HMEANS USED FOR ANALYSIS 
13HX3=1F6.292X_,3HX4=,F622) 


Xl=29F6.29 2X BHXZ=9F 60292 Xo 


PRINT 203 eee ee 


203 FORMATI1LXs///////7/)1 
GO TO l 


SUBROUTINE USSE1 


SUBROUTINE USSE1l 


COMMON NJ»DFDH, SOL 
DIMENSION DFDH(3,4)SOL(3) »A(394) 
9415 FORMAT(24H USSE1 CANNOT SOLVE THIS) _ 
NJPI=NJ+1 
NSUB=0 
400 DO 401 J=1,NJ 


BEND (1090s 050 203050409 05030507030) : 


JPN=J+NSUB 
IF(NJ-JPN) 402,403,403 
JPN=JPN-NJ 
CO 401 I=lyNJP1 
A(J+1)=DFDH{( JPN,1) 
Be 404 J=1,NJ 

=J+1 
‘ee A(JsJ) 
IF(ABSF(AJJ)-0.000001 ) 406,407,407 
TFUNJ-M)4095 408,408 
NSUB=NSUB+1 
IF{NJ-NSUB 1414, 400,400 


102 


403 
401 


405 


406 
409 


~ 408 DO 410 T=1,NJPi1 
DUMMY=A(J_1) 
A(JdeIT)=A(My1) 
~ 410 A(M,I)=DUMMY 
M=M4+1 
2 GO 10 405 
407 DO 411 L=J,NJP1 
411 AlJsL)=ACSeL)/AIS 
DO 404 NROW=1,NJ 
~ TFUNROW-J) 412,404; 412 
412 AB=A(NROW, J) 
DO 612 KeJyNIPl = po ee eg 
“413 A(NROW,)K) =A(NROW,K)—-ABRA(J5K) 
404 CONTINUE 
GO TO 416 a 
414 PRINT 9415 
431 FORMAT(2X,E14.7) 
DO 419 JJ=1,NJPL 
“pO 419 I=I,NJ 
PRINT 431,DFOH(I,JJ) 
CALL EXIT 
DO 417 J=1,NJ 
JMN=J-NSUB 
IF (JMN) 420,420,417. 
JMN=JMN4NJ 
SOL(J)=A(JSMNyNJPL) 
RETURN 


419 


416 


~ 420 
417 
418 


“END (190903 0s0202090209090209070;0) 


en a a eb a ee le nt es ns en tae enn ene 


Si ( a O19 0 
G THIS PROGRAM USES THE 24 FOUR RECORDS OF THREE METERS PLUS THE 
C MULTIPLE LINEAR REGRESSION EQUATION FOR THEIR RELATIONSHIP WITH A 
Co FUOURTH METER TO GENER 
C THE CUTPUT IS PRINTED AND PUNCHED ON CARDS - “WITH ##S## IN COLUPN 73 
C INPUT ALL MDC METERS AT ONCE FOR THE SAME. DAY. - 
Se  WETER NOD cTIS Po ets (OP MMR ES Ng ete ne emcee 
400 FORMAT(1X,20HREGRESSION EQUATION es 2X9Al_, 139 LH=9F 9.59 1H+,Al oI 3 51H» 
1F9.5y2H) +,Al, 139 1H( 9 F959 2H) +eAle lI 39 1H(5F9.591H) ) 
TEITALOL EORMAT CLO Oo lis ON Sod re as Pn es ee Re poe Aenea ge 
102 FORMAT(12F6.1+s1HS,13,1HA,13) 
103 FORMAT(12F6.1,1HS,13,1HB,13) 
—, 200 FURMATCIX;AL, 13 01ks MOTE PE Fit 6 Gk TS5ILNsFil0sbe2k%es..~CO~*~tC 
TeAllee esis LX Gal Ore Gere Ni) 
201 FORMAT(1X>///// 4 1X LOHSYNTHETIC RECORD 9Aly1I3, 3HDAY,14) 


TETROZ CCFURMATUIX, DINCATALUS ED" aie ee i 
203 FORMAT(1Xy35HCISCHARGE(MGC) HOUR(FROM LAM, DAY,13,1H),3(2xX,A1,13 
1,1X)) 


F500 FURMATIS%7 FO ec) Like top LtXs Stik 00), me eee eee 
100  FORMAT(I4) 
CIMENSION X( 200,24) .METER(4)» ICHK( 24)» SYMBOL (4) CORR (309 Y¥(24) 
srREAD LeOsN 
CO 3 K=1,200 
CO 3 J=1524 
a al) Oe ee a a eee 
CO. 2°T1=13N 
READ 100y1 
I RENO TOT Mtn iene 
2 READ 101 y9(X(IsJ)9Jd=13,24) 
CO 55 J=1,24 
SSN TITSO.0 ee a eee 
ICCNT=0 
READ 100 yNEQN 
SLT CONTINUES ea ee 
READ 200,SYMBCL(1),METER{1)9B1y SYMBOL (2) sMETER(2),CORR(1)» 
1SYMBOL(3)+METER(3),CORR(2),SYMBOL(4),METER(4),CORR(3) 
== PRINT-2O Ts SYMPOLCI) sMETERCL Is JSOAY eg 
PRINT 203, JDAY,SYMBCL(2),METER( 2), SYMBOL (3) »METER( 3) »SYMBOL(4) ,MET 
LFR(4) 
TE METER CLE ee 
LL=METER (3) 
LLL=METER(4) 
ar tet ee 
TF (XA; SS tay 22 
22 TF(XttLs J) 13.13.23 
PEAS TIEIMC LEELA 
12 ICHK(J)=1 
60 TO ll 
13 -T CRE TI S00 
11 CONTINUE 
CO 16 J=1,24 
TE CCH iy ep 


15 Y(JISP1L4+X( Ly JV8CORRILIFX{(LL»J)#CORR(2)4X(LLL»J)}*CORR(3) 
—_ PRINT 300, YUS eS eX hao SJ) es XILL SJ) XILLL J) 
Sank One GU NledivGte a A PE: SNS SET II Ge SET GIES er 


PUNCH 102, (Y¥(J),J=1,12) ,METER{(1),J0AY 
PUNCH 103s (Yt) ,J=13; 24) +MELER UL) eJUAY 9 99 9 : 
PRINT 400, SYMPOL(1L),METER(1),81,SYMBOL(2),METER(2) ,CORR(1) »SYMBCL ( 
13) »METER(3),CCRR(2)ySYMBOL(4),METER(4), CORR( 3) 
“FTCUNT=ICUNT a eae ee ee ec ct eb ab Ais a Si prs coma 
IF (NEGN-ICONT ) 191,17 
END (1¢12990903051517070,0,0,0,0,0) 


SYNTHETIC RECORD VemeUAY e.d + 
DISCHARGE(MGC) HOUR(FROM 1AM, DAY174) M 60 M 76 M.77 


ee es ee eh ti LOSS Oe SO OY 
5.81 2 15.80 3.30 7.00 we 
5.52 3 15.00 3.20 6.80 
os 30 Sees a sl 14.50 3-20 6.80 
4.88 5 14.00° 3.50 7.50 
4.34 6 14.00: 4.302 3-950 
ONE TOES Sas Lee SI alee 15.00 5.00 11.00 
eed 8 18.00 5.60 12.50 
6.78 9 22.00) =5.90. 12-80 
sik en: CG ere oP 23550 8 6240) 915. 50. 
7.32 11 24.00 6.40 14.00 eee 
7.76 12 25.00 6440514500 
Some we LS ae eS 226200 (6040 = 14530 
8.18 14 26.00 6-40 14.50 ve 
8.39 15 260008 764100813250 
8.59 ee OMe ee 26.00) 25. 80m 3s .00 
8.28 17 Tye 25400. Se OO lesbo ee ere 
7.92 18 24.00 5.50 12.00 
see et TO ee ee 23.00 5.00" 11.58 
7.50 20 ye Pepys CRG Tee) ere 
eel 21 21050.) 4200 sl 0e50 
ment 22 21.00 4.50 10.00 
6.98 23 20.00 4.30° 9,000 = Gia e Aen eae wn 
6.36 24 ‘WPae ecWwele 8.50 


SREGRESSION EQUATION. V_ 2= -1.089134M 601 0.43791)+M 76 ~0060106)4M T7( 0.03101) 


SYNTHETIC RECORD VaeoDAY 9114, ° . . J) = eee ree coe 
DISCHARGE(MGC)  HOUR(FROM LAM, DAY174) M 76 M 77 M101 


ao) 1 3.40 7.30 1.00 

2.87 2 3.30 Teg eye) 1.00 

2.82 3 3.20 6.80 16007 9" See ee 

ee ol 4 3.20 6.80 1.50 

3.15 5 Boe S0n 200s Oe Bi me rosy aes : 
3.69 a hae 8 ou. 4.30 9.50 3.00 

4.33 7 Be O0mer 100 4.50 

4.60 8 OGL avery Cee ee 
4.84 9 i 5.90 12.80 4.50 

5.28 10 6.40 13.50 5.00 

5.16 11 ieee Oe 40) 14500 75.00 path ee G 
5.07 . 12 oa “tanoe | 6.40 14.00 4.50 

5.00 13 6.40 14.30 4.50 

4.96 14 i 6240 14.50 4-50 _ 3 aes 
4.94 15 6.10. ..13.50 4.80 

4.65 16 5.80 13.00 4.30 

4.51 17 Siete 5 60.12550) 4. 00k eS Haas 
4.52 18 . 5.50 12.00 4.00 

4.03 19 5.00 11.50 3.50 

3.91 20 4-80 411.00 cc tthe ——e 7 
3.76 rah 4.60 10.50 3.00 

3.59 22 4.50 10.00 2.00 

3.49 23 4.30 9.00 1.30 

3.14 24 3.90 8.50 1.00 


REGRESSIUN EQUATION. VV. 6= 04930524M 76( 1.02352)4M 77( -0.23133)4M101( 0.18428) 


“SYNTHETIC RECORD 
DISCHARGE(MGD) 


12.65 


REGRESSION EQUATION. 


SYNTHETIC RECORD 
DISCHARGE(MGD) 

Bias 5 

8.10 

7298 

7-98 

8.36 

10.05 

11.54 

Lees 

13.08 

Wc ey 

14.08 

1B ie i ¢ 

14.17 

14.22 

13.44 

Last | 

12.64 


12.33 
11.85 


ik 
10.94 
10.74 
10.02 

9.31 


REGRESSION EQUATICN. 


Vinr7.OAy LT 4 
HOUR( FROM 1AM, DAY174) M 44 M 76 M 77 
1 re) eer) 7.30 
2 rata Sn gt oes eae fe o— xe 00 ® 3.30 7:00: 
3 9.00 3.20 6.80 
4 3 9.00 3.20 6.80 
5 ” P9500 93 50mm S50 
6 peek she. 4.30 9.50 
7 15.00 5. 00nm1 s00 
By 3h GS . 16500* 5560-12550 
9 17.30 5.90 12.80 
10 18.00 6.40 13.50 
lle *. 19% 00m 6.40 11 4 U0 mene 
12 18.50 6.40 14.00 
13 19.00 6.40 14.30 
14 ~ 19.00: = 6.40 = T4506 : 
15 17.50 6510 213550 
16 17.00 5.80 13.00 
alee See ee 16250 aes bee) 250 a 
18 16.00 5.50 12.00 
19 15.80 e001 Le 50 
20 ~ «14.50 °4.80°211500 
21 14.00 4.60 10.50 
FER eee? 14.00 4.50 °10.00 
23 12.50 4.30 9.00 
24 11260 3.90 8.50 
Vo 7= -2.78582+M 44( 0.09313)+M 76( 0.58239)4+M 77( 1.42792) 
V  8DAY 174 
HOUR( FROM 1AM, DAY174) M 44 #4M 76 M 77 Py TaN a 
1 9.50 3.40 7.30 
2 pe 9s 00s 3550 cee. 00r 
3 9°00) 35-201 o.50m an 
4 9.00 3.20 6.80 
5 9.00 3.50 7.50 
6 12.00 = 4.30950 
7 15.00 5.00 -11.00 
_8 a 160008 5 60 2250 
9 17.390 5-90 mel 2 RO ae 
10 18.00 6240 13.50 
rip ; 19.00 6.40 14.00 
12 18.50 6.40 14.00%; Cs OO mies 
13 19.006 6-40 14.30 
14 Pedy 19.00. 76.402714.500.; 7 
15 l7eo0 wo. 10erla 750 aa 
16 17.00 5.80 13.00 
17 16.50 5.60 12.50 Ie x 
18 16.00 5.50 12.00 
19 15.80 5.00 11.50 
20 14.50 4.80 11.00 
21 _14.00--4.60 10.50 _ cath 
22 14.00 4.50 10.00 ao a 
23 12.50 4.30 9.00 
24 . * 11.0055 53290 8.50 
Vio 8= 2421277+M 44( 0.21948)4M 76 0.59255)4M 77 0.27919) 


SYNTHETIC RECORD V_ 9DAY 174 
DISCHARGE(MGC) HOUR(FROM 1AM, DAY174) M44 M76 M77 
me .43_ ‘ ie elystey  ekesep ss udycte 


1.36 2 9.00 3.30 TeOUeen 

1.35 3 9.00 3.20 6.80 

35. 4 . 9.00 3.20 6.80 

1.40 5 9.00 cwsjel Waste a 

1.85 6 12.00 4.30 9.50 

2.28 Zz 15.00 5.00 11.00 

2249 8 16.00 560ml 26 50 

ZeoT 9 Wager syclep Wee ete 

2.81 10 18.00 6.40 13.50 

2.93 11 19.00 6240 14.00 

2.87 12 18.50 6-40 14.00 
2.6 94 13 19.00 6.40 14.30 

2.94 14 19.60 6240 14.50 

Pale 15 17550 6010 13.50 

2.63 16 17.00 So80 915.00 

2.54 als V7 16.50 52605 12550 

2.46 18 16.00 §.50 ‘12.00 
a Lo 2 15.80 5.00 uel i. 50 

ees?) 20 14.50 4.80 11.00 en 

“ea Wd 21 14.00 4.60 10.50 

eeu 22 14.00 4.50 10.00 

1.89 23 12.50 4.30 9.00 

1.68 24 11.00 3.90 8.50 

REGRESSION EQUATION. V = -0.11296+M 44( 0.10864)4+M 76( 0.09587)4+M 77( 0.02601) 


MeeemeriC RECORD  V LODAY bite 
DISCHARGE(MGC)  HOUR(FROM 1AM; DAY174) M 5 M 60. M101 
eal 1 14.00 16.30 1.00 


7.19 2 13.00 15.80 1.00 
Tse 3 13.00 15.00 1.00 
7.08 4 13.00 14.50 1.50 
hee EA 5 - 13.00 14.00 2.00 ; Ne 
—.256 #@#& i, |, al ie Se 16.00 14.00 3.00 
10.07 7 20.00 15.00 4.50 
10.96 8 21-00 18.00 4.50 
12.34 9 23-008 22-00 4.50 
13.09 10 24.00 23.50 5.00 
13.33 a bg 08 24.050 24.0008 5.00 ; i 
a a > re: 24.00 25.00 4.50 
13.44 13 24.00 26.00 4.50 
13.44 14 24-0088 26. 00m 4550 
13.54 15 24.00 26.00 4.80 
13.38 16 24.00 26.00 4.30 
12.66 17 22.50 25.00 4.00 
mel 2.32 % 18 . ee 22-0088 24.008) 4.00 
11.82 19 21.50 23.00 3.50 — ie 
ray 20 20.50 22.00 3.30 
meio-66 = =—.—“—s—s—S CD] S6e2e) S80) 9.005 21650 3.00 
9-82 22 17550 21:00 - 2400s. Eee ere 
8.98 23 16.00 20.00 1.30 
8.06 24 14.50 18.00 1.00 


REGRESSION EQUATION. V 10= 0.02332+M 5( 0.27534)+M 60( 0.20673)+M101( 0.31929) 


SYNTHETIC RECORD VEULOAYS LIS 
CISCHARGE(MGC) HOUR( FROM 1AM, DAY174) M 44 M 60 MT 


4.09 l 9.50 16.30 7.30 
3.87 Dt) ot. ae 9.00 15.80 7.00 
3.83 3 9.00 15.00 60805. = i eee 
3.96 4 9500.14.50 6.80 
4.98 5 9.00 14.00 7.50 
7.38 6 12-0071 4.00 9550) | Roe eee : 
8.88 7 15.00 15.00 mele O00 
9.94 8 16.00 18.00 12.50 
9.20 9 172308 22e00 2.80 ee 
9.65 10 18.00 23.50 13.50 
10.11 Bl 19.00 24.00 14.00 
9.87 12 182502025200 9914.00 ee ee ee 
9.96 13 19.00 26.00 14.30 
LOs21 14 192000) 26.000 14.50 
9.01 15 Pe ee. ee 17.50 26.00 13.50 — 
8.40 16 17.005 26-00N1 3.00 
8.05 17 16250 25.008 12250 
rie he 18 | 16200) 24500° 12.0005). er 
7.35 19 15.80 23.00 11.50 
7.04 20 £46500n ce 0 Cmel1 OU 
6.56 7 ke ee alls es SL > 14500. 21.509 10.550... a 
6.07 22 142.008 217 00me10.00 
5.13 23 122500 20.00 9.00 
5.09 24 pigheweye) alizieete 8.50 


REGRESSION EQUATION. V 1l= -0.397444M 44( -0.04066)4+M 60( -0.26595)4M 77{ 1.26169) 


SYNTHETIC RECORD VElL3DAY 17500 G 
DISCHARGE(MGD) HOUR( FROM LAM, DAYL74) M 44 M 60 M 77 
0.86 ee a ae ©9550 16.30 Tea 


0.84 2 95 00nL5s S08 eT O00 
0.81 3 9.00 15.00 6.80 
0.81 ca. 4 | 9.00 14.50 6.80 et 
0.85 5 "9.00 14.00 7.50 © Sear se. 
0.97 6 12.00 14.00 9.50 
bs eVey Sir ieee See bg 5 a 00 5 00m OD ae 
TE Be) 8 m.  * S51 6500 "1850087 12-50 meee ee 
1.25 9 T7230) 22.0000 1 2-80 
Bile 10h 102 eee 182005) 23-50mr10.50 3 
1.34 11 eS ESV OCOOL 24 Ube oO eee ta 
1.36 12 18.50 25.00 14.00 
1.39 kh ees 19°00) 26. 00'%14.30 a 
Pehl 14 M9 .00 26. 00m 4s 50 
1.35 15 172 501 26.007510.50 

a SEY eS ef SLO ER aed 17200. 626.008 14-00 J 
1.28 i? mh SUF 16. SOs oe Ue eeu nn 
x23 18 16.00 924.000 512-00 
1.18 es Cae ev 15.80 23.00 “11-50a— q 
1.15 20 14.50 22.00 11-00 ©) =) Qe eee 
leat 21 14500 215560" 10250 

1.06 —— 22 ee 14.00 21.00 10.00 I 

1.00 23 32.50 20500" 9.00° ase ike iy oe 
0.95 24 11.00 18.00°-~ 8550 


REGRESSION EQUATION. | V_13=__0-22031+M 44(. -0.01555)+M 60{ 7 0.01277 V¥MUL7 Coe On Ot gos 


SYNTHETIC RECORD V 14DAY 174 


DISCHARGE(MGC)  HOUR(FROM LAM, DAY174) M44 M 60 M77 


1.69 
1.62 
1.64 
1.69 
1.96 
rm 
3.20 
3.42 
3.17 
3.27 
3.42 
3.31 
Seoe 
3.39 
3.01 
2.83 
Bets 
2.67 


Le IG 
REGRESSION EQUATION. 


V 


14 


9. 50 
9.00 
9.00 
9.00 
9.00 
12.00 
15.00 
16.00 
17.30 
18.00 
19.00 
18.50 
19.00 
19.00 
17.50 
17.00 
16.50 
16.00 
15.80 
14.50 
14.00 
14.00 
12.50 
11.00 


0.60348+M 44( 0.03786)+M 


SYNTHETIC RECORD V 14DAY 174 
DISCHARGE(MGD) HOUR( FROM LAM, DAY174) M 60 


LAT es] 
i.73 
Deol 
1.65 
ret5 
2.05 
2.31 
2.60 
2.79 
(3.00 
. 4 
3.04 
3.06 
3.06 
2.93 
2482 
ey 
2.68 
2247 
2.38 
ee 30 
Beet 
“ly hes) 
2.00 
REGRESSION EQUATION. 


V 


14 


16.30 
15.80 
15.00 
14.50 
14.00 
14.00 
15.90 
18.00 
22.00 
23.50 


24.00 — 


25.00 
26.00 
26.00 
26.00 
26.00 
25.00 
24.00 
23.00 
22.00 
21.50 
21.00 
~ 20.00 
18.00 


16.30 
15.80 
15.00 
14.50 


14.00 | 


14.00 
15.00 
18.00 
22.00 
23.50 
24.00 


25.00 


26.00 
26.00 
26.00 
26.00 
25.00 
24.00 
23.00 
22.00 
21.50 


21.00 


20.00 
18.00 


M 76 
3240 
2030 
3-20 
3-20 
3.50 
4.30 
5.00 
5.60 
5.90 
6.40 


(6.40 


6.40 
6240 
6.40 
6.10 
5.80 
5.60 
5.50 
5.00 
4.80 
4.60 
4.50 
4.30 
3.90 


7-30 


1.00 


0.16405+M 60{ 0.01666)+M 76( 0.40078)+M101( -0.02312) 


SYNTHETIC RECORD V 1SDAY 174.) at, ee ee 
DISCHARGE(MGD) HOUR(FROM 1AM, DAY174) M 48 M 76 M 78 


VY 1 3.20 3.40 2.40 

2-76 Bets ee ee 3 60) 3 30 Oe ee 
ches PR 3 3.60 3.20 2.40 

2.58 4 3.20 3.20 2240 

2e63 Sa a We ae ee OUP ae 20 2-60 

3.07 6 5.00 4.30 2.90 

3.18 7 5.60 5.00 3.20 

3.27 8 6.00 5.60 3.40 

3.31 | 9 . 6.60 5.90 3.70 a 
3.32 10 6-60 6.440 3.80 

3.25 11 6.20 6.440 BO 

3.34 12 en 6-00 6.440 3750...) | « *- ae bs 
SSNS oe 13 6220 6.40 3.50 rier 
3.65 14 6.80 6440 ese oU 

4E52 MN) Se ee Sap ee, eee Oe 5 Ole LO 3.40 

4.33 16 5.60 5.80 2.06 

3.38 17 5.20 5.60 2.90 

CME KY A eet: oe it et 4090 ee 50 ee ee ae 
a. 20 19 4.80 5.00 2.80 

3.16 20 4.80 4.80 2.80 

ree eh oy lia ae 7 4. 4030. 4.60 1280 - 

3.20 22 4.40 4.50 2.50  —— 
3.25 23 ao 4004-30 2.40 

302 24 4.00 3.90 2.40 


REGRESSION EQUATION. V 15= 24763904+M 48( 0.38638)4+M 76( 0.18447)4+M 78( -0.83576) 


SYNTHETIC RECORD V 17DAY 174 
DISCHARGE(MGC) HCUR( FROM LAM, DAY174) M 5 M 48 M101 
22.74 1 14.00 3.20 1.00 


2270 2 13.00 3.60 1.00 
2570 3 13.00 3.60 1.00 
are 4 13" 00 tees 2 OTM ISO 
ke 5 13.00 3.60 2.00 
go27 6 16.00 5.00 3.00 BS 
ye qT 20.00 5.60 4.50 ane: 
Mids 8 2100 6.00 4.50 
vp ‘ 23.00 6.60 4.50 
ages + 24.00 6.60 5.00 
sae - 24.50 6.20 5.00 
Se s 24.00 6.00 4550)). oo ogee 
se - 24.00 6.20 4.50 aera 5: 
SAS 7 24.00 6.80 4.50 
Peas af 24.00 6-40 4080 
eo ‘ 24.090 5.60 4.30 a 
poi - 22.50 5.20 4.00 
4.35 ie 22.00) = 469076 14.008. (oor 
pee ea 21.50 4.80 3.50 —_-. nnn 
anes a 20.50 4.80 3.30 
3.60 22 19.00 4.30 3.00 
3.36 =e 17.50 4.40 2.00 
3.02 y 16.00 4.40 1.30 
14.50 4.00 1.00 


REGRESSIO c 
GRESSIGN EQUATION. V 17= -0.187984M 5( 0.14739)+#M 48( 0.25994)4M101( 0.03445) 


SYNTHETIC RECORD V 18DAY 174 
DISCHARGE (MGD) HOUR( FROM LAM, DAY174) M 76 M 77 M101 


1.65 l 3.40 7.30 1.00 
1.61 2 3.30 7.00 1.00 
To5T 3 3.20 6.80 1.00 
1.63 4 3.20 6.80 1.50 
ra78 5 3.50 a0 rates a i ee 
2.18 6 4.30 9.50 3.00 
2.58 ti 5.00 11.00 4.50 
2.80 B 5.606 12.50 4.50 
2.89 9 5596 212286 4.50 
3.09 10 6.40 13.50 5.00 
3.12 11 6-40 14.00 5.00 
3.07 12 6.40 14.00 4.50 
3.08 13 6-40 14.30 4.50 
3.09 14 6.40 14.50 4.50 
3.00 15 6.10 13.50 4.80 
2.85 Léa 5.80 13.00 4.30 ; ; 
2215 _ lz 5.60 12.50 4.00 
2270 18 5.50 12.00 4.00 
2.50 19 S000 1 led 3.50 
ooh) 20 4.80 11.00 3.30 
2.30 21 4.60 10.50 3.00 
2.15 22 ae 4.50 10.00 2.00 ; z 
1.98 23 4.30 9.00 1.30 
1.83 24 3.90 8.50 1.00 


REGRESSION EQUATION. V 18= 0.359984+M 76( 0.24603)4+M 77( 0.04741)4+M101( 0.10405) 


SYNTHETIC RECORD V 1LODAY 174 
DISCHARGE (MGC) HOUR(FROM LAM, DAY174) M 60 M 76 M101 


2.94 1 16.30 3-40 1.00 


2.89 2 15.80 3.30 1.00 
2.86 3 15.00 3.20 003-2 
2.90 4 14.50 3.20 1.50 
3.20 5 14.00 3.50 2.00 
3.89 6 14.008) 4.30 3.00 
4.42 7 15.00 5.00 4.50 r ; 
4.72 8 18.00 5.60 4.50 
oS) a: | 22.00 5.90 4.50 
5.00 10 23.50 6-40 5700s . 
4.96 ll 24.00 6.40 5.00 
4.89 123 alae ine &. 25.00 6.40 4.50 
4.81 13 26.00 6.40 4.50 CE See ea aes 
4.81 14 26.00 6.40 4.50 
i a xt) Sree 26.00 6.10 4.80 
4.28 16 26.00 5.80 4.30 nN a 
4.18 17 25.00 5.60 4.00 
Se EE esa 24.00 5.50 4.00 
3.81 19 23-00 - 5.00% 3.50 So ro, Sine eee 
3.71 20 22.00 4.80 3.30 
Ls > eer ec 21.50 4.60 .3.00 
3.54 ae. 21.00 4.50 2.00 oa are es lost 
3.45 23 20.00 4.30 1.30 
3.25 24 18.00 3.90 1.00 


REGRESSION EQUATION. V 19= 14619591+M 60( -0.07752)+M 76( 0.88810)+M1L01( -0.01186) 


SYNTHETIC RECORD V 20DAY 174 


HOUR( FROM 1AM, DAY174) M 76 M 77 M1OL1 
La ebeeatay do : 1 = 3.40 7.30. 1-00 ey eo 
; 0.93 3.30 7.00 7200 
0.94 3 3.20 6.80 1.00 
102 4 25 Ab 6.80 DO ee ee sae 
1.08 5 3.50 TeDo0 2.00 
1.19 6 4.30 9.50 3.00 
1.38 7 5.00 \11.00 94,590 eee 
a ee 8 Se OU Les 2U 4.50 
1.29 9 5.90 12.80 4.50 
weve hn 10 6.40 13.50 5.00 
1.34 vig! 6-40 14.00 5.00 
1325 12 6.40 14.00 4.50 
rey 13 6-40 14.30 4.50 5 : Set he 
ees 14 ; 6.40 14.50 4.50 
1.34 15 Sea eey  ylcheets) 4.80 
1.29 16 5.80 13.00 CENT | 8 am 
1.26 i 5.60 12.50 4.00 
25 18 Sette) brey ste 4.00 
lew 19 See) lacie 3.50 9 oo oe 
inse 20 4.80 11.00 3.30 
19 21 4.60 10,50 3.00 
1.01 22 4.50 10.00 200 Vert Site 
0.88 23 4.30 9.00 1.30 
0.89 24 3.90 8.50 100 


REGRESSION EQUAT.IONs.- V.20= 1,066424M 76{ -0-20651)+M 77( -0-05379)4M101( 0.16823) 


SYNTHETIC RECORD V 21DAY 174 
DISCHARGE(MGO) HOUR(FROM 1AM, DAY174) M 76 M77 


1.86 1 
ihe gel 2 
pee ae) 3 
in 73 CE aa ee, OG 
1.90 5 
ky PS Ree 6 
Pane 5 ee 
3.15 8 
Ba eee 9 
3.66 pees “TO ae en 
3.67 11 
grey e 3.68 - 12 
3.64 ee 13: +. op aa 
3.64 14 
3.51 15 
3.34 02 = 16 Pra 
3.25 17 
3.17 18 
2.01, ees maa a eee 
2.80 20 
2.67 aT 
Pe 5 RGs Ae no ee s Bane 
2.41 23 
2016 24 
REGRESSION EQUATION. V 21= 


i N94 5 Sr 
3-40 e305 11.00 
3.30 7.00 10.50 
ishi70 680s 1 Oconee a 
3520° 76.80 105007 a i 
3.50 7.50 11.00 
2430 9250 14.00 URC RANEAUREAE 0S 
B00 tell. 001s ~00 
De OO0sel een Lo. lU 
_ 5-90 12.80 20.00 , — 
6.40 13.50 22.00 
6.40 14.00 22.50 
6240 14.00 23.00 
6-40 14.30 22.00 
6.40 14.50 22.00 
6-10 13.50 22.00 —— 
5.80 13-00-21.56 
§.60 12250 -%25250 
5.50 12.00 20.50 
5.00 11.50 20.00 
4.80 11.00 19.50 
4.60 10.50 18.50 
4.50 10.00 17.00 
4.30 9.00 14.50 
3.90 8.50 13.00 


-0.13015+M 76( 0.52170)4M 77( -0.02322)+M 94( 0.03484) 


SYNTHETIC RECORD Vere 
DISCHARGE (MGD) HOUR ( 


Ow a ee 


0.23 1 

Pe Oe 2D Poe eed 
0.24 5 
0.23 & 
0.13 6 
0.32 7 
eee 0.47 Be 
0.56 9 

i Os 49. eoges 10 
Z 0.59 Trani 
0.51 12 
0.50 Vs 

Be Oe ABs Bie STG 
0.50 15 
0.59 16 
0.55 Ld 
0.70 18 
0.75 be) 
0.73 20 
0.71 24 
bees. meee 
0.62 no 
0.43 24 


FROM LAM, DAY174) ™M 


REGRESSION EQUATICN. V 22= 0.424946+M 7( 


SYNTHETIC RECORD V 2 
DISCHARGE(MGD) HOUR 


3DAY 174 
FROM 1AMy DAY174) M 


COAX 5 eee ere 


7 M 64 M 77 

Ze2U 1.60 7.30 

2010 3 1.60) 0 een nee ee pain ts 
Ze10 1.50 6.80 

2.00 1.50 6.80 

2-40 1250 i oops eet eae - 

3.40 1.50 9.50 

4.20 2-40 11.00 

5.30 3.00°° 12550 Se eee: 
5.40 3.40 12.80 

560) 2375072 135450 

5.80 aeRO eel ae C0 a 

5.80 3.50 14.00 

5.50 3270) 314530 

5.50 © 32070 14650 per 

5.30 3950- 13550 

5020 3-70 13.00 

5.30 36307 912450 7 
5.50 32608200 

6.00 3.40 11.50 

6.30 3.00 11.00 Hee ppee 2 pee 
6.20 2.80:. 10.50 

5e60 2.60 10.00 

4.60 2.60 9.00 : re aa : 
4.00 2200 8.50 

0.11655)+M 64( 0.26857)+M 77( -0.09650) 
76 M 94 M101 o 1 en 

3.40 11.00 1.00 

3.30 10.50 1.00 

3.20) 10.00 1300.0: 

See08 10.00 1.50 

35008 11.00 2.00 

4.30 14.00 3.00. eS 
"5.00" 17.00 4.50 

5.60 18.50 4.50 

5.90 20.00 aeO0e 
"6.40. 22.00 5.00 

6640 22.50 5.00 

6.40 23.00 ~4.50° 7. , a ae 
6440 22.00 4.50 

6640 22.00 4.50 

hol 0 (22500 ee ee0 ae hee ae 
ED PASO) 4.30 

5.60 21.50 4.00 

5.50 20.50 4.00 = ee 

5.00. 20300 23450 he heen! 

4.80 19.50 3.30 

4.60 18.50 SeUOF ee Cree ee ee ee 
[4y50) elte0Us) ves 00 

4.30 14.50 1.30 

3.90 081s <D0 1.00 


1.03 1 
0.96 
Bee OF 
0.76 
0.81 
4 1.04 eee eS 
1e1l of 
1.43 8 
1.82 10 
1.85 a 
US ee 
1.95 i3 
i295 14 
A 76 gis 
1.74 , 16 
1.74 the 
1.64 18 
yey 19 
1.50 20 
1.44 oa? i 
61256 a awe 2 
yep | 23 
1.34 24 


REGRESSION EQUATION. 


V 23= -0.68326+M 76( 


0.37899)4+M 94( 0.06204)+M1O1( -0.25737) 


SYNTHETIC RECORD © 


~V 26DAY 174 


DISCHARGE(MGD) HOUR(FROM 1AM, Se gmen de Geese 
Oh Be eye = ——- 92007 32307 7-00 
0646 9.00 mets. 7 OG gO 
0.45 j Prine tarde) Coaete 
0.45 er G00 1350. ota 508 
Bee 3 12.00 4.30 9.50 
Oks 7 15.00 5.00 11.00 
0-68 See Wanita 16¢000 5. OUrel aL o0 
0.75 E 17-30 5.90 12.80 
0.78 is 18.00 6.640 13.50 
0.82 i ; 19.00 6.40 14.00 
0.8% : 18.50 6.40 - 14.00 
0.8% ‘a 1oy00m Ty 6e40 melec30 fos 
Eee i - 19.00 6.40 14.50 
On ke 15 foci Cokiel Slaxger 
0-81 i 17.00 5.80 13.00 
ahs S; Westie Gets Sieacere 
Pale a 16.00 5450 12.00 
girs 19 15.80 5.00 11.50 : 
ones oa ey eee) Malaise 
aces 51 14000 R4aee0 8 10cs0 
aes 55 14eO0meee 50m 10.00 
0.58 23 125507964.30 9 9.00 
0.54 24 11.00 3.90 8.50 
REGRESSION EQUATION. V 26= 0.081304#M 44( 0.00238)+M 76( 
SYNTHETIC RECORD V 26DAY 174 
CISCHARGE(MGD) HOUR(FROM 1AM, DAY174) M60 M77. MiIOl 
0.49 l 16.30 7.30 L300. . eae 
0.49 2 15.80 7.00 1.00 
0.48 3 15.00 6.80 1.00 
0.49 4 ea! 4) 6.00) 06) cou an 
0.52 5 14.00 7.50 2.00 
0.60 6 14200 9 SOneE ato 
0.70 7 Wile ab latels | Calpe 
0.75 8 18.00 12.50 4.50 
0.78 9 rYargels MED ey 
0.82 10 23,0088). Use ac O0 =e 
0.83 11 24.00 14.00 5.00 
0.82 iby: 25.00 14.00 4.50 
0.83 13 26.00 14.30 4.50 
0.83 14 26.00 14.50 4.50 
0.83 15 26.00 13.50 4.80 
0.80 16 26.00 13400 4.30 ri 
0.77 17 25.00 #12.50. 4.00 
0.75 18 245002 #12200" 4200 
Ware 19 23500 Whes0 re a 50 
0.69 20 22.00 11.00 3.30 
0.67 21 21.50 10.50 3.00 
0.62 y. 21.00 10.00 2.00 
0.56 23 20.00 9.00 1.30 
0.53 24 18.00 &.50 1200 
REGRESSION EQUATIUN. V 26= 0.213624M 60( 


DAYL74) M44 


M 77 


M 76 


0.03714)4#M 77( 


0.03395) 


0.00606)+M 77( 0.01930)4#M101( 0.04067) 


SYNTHETIC RECORD V 52DAY 174 
DISCHARGE(MGD) HOUR( FROM 1AM, DAY174) 

1.15 i 

1.23 2 

ize 3 

ia 4 

1.19 5 

1.46 6 

1.55 7 

1.65 8 

1.69 9 

1.68 10 

1.63 11 

1.65 12 

68. | 13 

1.80 14 

1.74 15 

2.00 16 

1.64 17 

1.62 18 

1.63 19 

1.65 20 

1.54 21 

1.61 22 

ies? 23 

1.44 24 
REGRESSION EQUATION. V 52= 1.060094M 
SYNTHETIC RECORD V 53DAY 174 


DISCHARGE(MGD)  HOUR(FROM LAM, DAY174)_ 


0.36 1 
0.40 2 

Pos4i 3 
0.36 4 
0.36 5 
O04) 6 
0.41 1 
0.42 8 
0.44 9 

Me O54005. 77 yi 
0.39 11 
- 0.34 128: 

A er 
0.47 14 
0.45 15 
03465 oe 16> cares 
0.35 17 
0.33 Layo. eee eee 
0.34 “19 
0.35 20 
0.32 21 
0.37 22 ros Ath 
0.43 23 
0.42 24 

“REGRESSION EQUATION. V 53= 0.278964 


M 


T ( 


M 


0.21432)+M 78( -0.31196) 


if M 48 M 78 
ae s20 2-40 
2610 3.60 2.40 
Ze10 3.60 2.40 
2.00 3.20 2640 
2.40 3.60 2550" 
3.40 5.00 2.90 
4.20 5.60 3.20 
5.30 6.00 3.40 
5.40 6.60 SRaW Ae 
5.60 6.60 3.80 
5.80 6-20 3.70 
5.80 6.00 3.50 
5.50 6.20 3.50 
5.50 6.80 3.50 
5.30 6.40 3.40 
5.20 5.60 2.00 
5.30 5.20 2.90 
5.50 4.90 2.80 
6.00 4.80 2.80 
6.30 4.80 2.80 
6.20 4.30 2.80 
5.60 4.40 2.50 
4.60 4.40 2.40 
4.00 4.00 2.40 

0.06897)4+M 48( 

8 M 48 MTB oe 
ade 3.20 2.40 
1.00 3.60 2-40 
0.90 3.60 oot Ole we 
Lard 3.20 2.40 
Tora 3.60 2.60 
3.30 5.00 2.90 
4.30 5.60 3.20 
4.70 6.00 3.40 
5.00 6.60 3.70 
5.30 6.60 3.80 - 
5.40 6.20 3.70 
5.40 6.00 3.50 

She Owe 65202 ar se50 
5.10 6.80 3.50 
4.90 6.40 3.40 
5.20 5.60 aes 
5.40 5.20 2-90 
5.40 4.90 2.80 
5.00 4.80 2.80 
4.70 4.80 2.80 
4.30 4.30 2.80 
3.70 4.40 °° = 2.506 
2-40 4.40 2.40 
1.50 4.00 2.40 

-0.03764)+M 48( 


8 ( 


0.09336)+M 78{ -0.07248) 


SYNTHETIC RECORD V 61DAY 174 


HOUR(FROM 1AM, DAY174) M 7 M 48 M 94 
Tpoad aeetpangne l Pend 3% 201eeb Le O00 eee ee 
0.89 2 tel Oo 9 aeO0 1 OT 5oU 
0.89 3 2.10 3.60 10.00 
0.87 4 2.00 atyrase 10.00 B52. 26 eae eee vg 
Oc ole ad Soe 2640 3460 11.00 
1.03 6 3.40 5.00 14.00 
| ey Bs 7 4.20 5.60 17.00 
Beale | 8 530 oe 00m a 50 
1.24 9 5-40 6.60 20.00 
1227 10 500 6.60 ee. U0N 
Loc ll 5.80 6220 22.50 
Ween 12 5.80 6.00 23.00 
1.25 13 5.50 62200 er. 00 
Teed 14 5.50 6.80 22.00 
Te2i 16 5.20 5.60 21.50 
Veer ae 5230 5.20 21.50 
1c2) 18 5.50 4.90 20.50 
1.23 19 6.00 4.80 20.00 
Le2% 20 6.30 4.80 19.50 
leze 21 6.20 4.30 18.50 
a 22 5.60 4 400ml fe 00 
1.09 23 4.60 4.40 14.50 _ _ ela, eee 
1.03 24 4.00 4.00 13.00 ; 


REGRESSION EQUATION. V 61= 0.59300+M 7{ 0.05872)+M 48( 0.02475)+M 94( 0.00825) 


SYNTHETIC RECORD V 66DAY 174 
DISCHARGE (MGD) HCUR(FROM LAM, DAY174) ™M = 8 M 48 M 78 


0.67 l 1.20 3.20 2.40 i. 
0.67 2 1.00 3.60 2-40 
0.67 3 0.90 3.60 2-40 
0.67 4 Varo 3.20 2.40 
0.72 5 ere 3.60 2.60 
0.81 6 3.30 5.00 2.90 
0.88 Ti 4.30 5.60 3.20 
0.93 8 4.70 6.00 3.40 
0.99 9 5.00 6.60 3.70 
peatid 10 5.30 6.60 3.80 
0.99 Ll 5.40 6.20 3.70 
0.96 12 5.40 6.00 3.50 
0.95 13 5.10 6.20 3.50 
0.96 14 Pe ae) 6.80 3.50 
0.93 15 4.90 6-40 3.40 
0.70 16 5.20 5.60 2.00 
0.85 17 5.40 5.20 2.90 
0.83 18 5.40 4.90 2.80 
0.82 19 5.00 4.80 2.80 
0.82 20 4.70 4.80 280 
0.81 21 4.30 4.30 2.80 
0.75 22 cPwras) 4.40 2-50 
0.71 23 2.40 4.40 2.40 
0.69 24 1.50 4.00 2.40 


REGRESSION EQUATION. V 66= 0.231144M 8( O.01770)+M 48( 0.01025)+M 78( 0.16210) 


SYNTHETIC RECORD 


DISCHARGE({(MGD) 
5.25 1 
4.85 2 
4.59 3 
4.60 4 
ES ie = 
weal 6 
9.19 7 
10.09 8 
Re ge 9 
12.26 10 
12.57 BS 
Se a 12 
12.26 13 
12.26 14 
12.26 5 
12.00 16 
11.81 Lay 
1226 18 
10.92 19 
10.52 20 
9.79 “igh 
8.83 22 
ead 23 
6.35 24 


REGRESSION EQUATION. 


SYNTHETIC RECORD 


DISCHARGE (MGD) 
1.92 1 
1.73 2 
1.81 3 
1.73 4 
1.58 5 

eeis92 mo 
2.84 7 
3.03 8 
3.48 9 
3.83 10 
4.00 11 

Beess 2 
3.83 13 
3.83 14 
3.83 15 
3.83 ‘ 16 
3.39 17 

3.14 wis 
- res T 
2.93 20 

2.72 21 
2636 7 22 
2.23 23 
1.94 24 


REGRESSION E 


QUATION. V 73=_ 


V 7T2DAY 174 
HOUR( FROM LAM, 


V 73DAY 174 
HOUR(FROM 1AM, DAY174) 


~0.54273+ 


DAY174) 


Vol2= =2.52036+M 


M 5 


14.00 | 


13.00 
13.00 
13.00 
13.00 
16.00 
20.00 
21.00 
23.00 
24.00 
24.50 
24.00 
24.00 
24.00 
24.00 
24.00 
22.50 
22.00 
21.50 
20.50 
19.00 
17.50 
16.00 
14.50 


M 


6 
4.50 
4.30 
4.20 
4.30 
4.50 
5-40 
6.00 
6.20 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6-40 
6.50 
6.30 
6.10 
5.70 
5.50 
5.00 
4.70 


M 94 
11.00 
10.50 
10.00 
10.00 
11.00 
14.00 
IL TA KOK) 
18.50 
20.00 
22.00 
22.50 
23.00 
22.00 
22.200 
22.00 
Pae Neve) 8) 
Zio 
20.50 
20.00 
19.50 
18.50 
17.00 
14.50 


13.00 


5({ 0.12074)+M 6{ 0.11251)4M 94 0.50680) 
Me 5 Meh Neo, 
14.00 CRE (OC OM rele PS oe ; 
13.00 4.30 . 10.50 
13.00 4.20 10.00 _ 
13.00 4.30 106.005.3327 aoe He 
13260. (24550-12200 
16-00 5240 14.000 Pieler 
20.00 6.00 17.00 a oar 
21.00 6.20 18.50 
23.00 6.50 20.00 
24.00 6.50 22.00 foe. h 
24.50 6.250 22.50 

24.00 6.50 23.00 ee 
24.00 6.50 22.00 
24.00 6.50 22.00 
24.00 6.50 22.00 
24.00 6.50. 21.50. RMN La Seta ame eae ae ae 
22.50 ° 6540 22256 
22.00 6.50 20.50 4 
21.50 6.30 20.00 
20.50 6.10 19.50 
19.00 5.70 18.50 _ a . OE 
17-50 . 5250: 17200 eee FE 
16.00 5.00 14.50 
14.50 4.70 13.00 

5( 0.34166)+M 6( -0.75740)4M 94( 0.00026) 


SYNTHETIC RECORD 
DISCHARGE(MGC) 

6.13 

5.68 

5.68 

5.61 

5.61 

6.96 

9.05 


9.65 
10.70 


11.52 
11.86 
11.67 
11-52 
11.52 
11.52 
11.45 
10.74 
10.25 
10.06 
9.62 
8.98 
8.12 
1233 
6.54 


REGRESSION EQUATION. V 


SYNTHETIC RECORD 
DISCHARGE (MGC) 
0.24 
0.16 
0.27 
-0.01 
=0.23 
-0.30 
0.94 
1.37 
1.99 
3.14 
3.54 
3-47 
3.14 
3.14 
3.14 
2.97 
| 
1.68 
1.83 
1.74 
1.81 
1.14 
0.98 
0.60 


REGRESSION EQUATION. V 


V 74DAY 174 


HOUR( FROM LAMy 


74= 


V T5DAY 174 
HOUR(FROM LAM, 


15= 


DAY174) 


0.50978+M 


DAY174) 


2¢41311+M 


fy hon 8) M 6 


14.00 4-50 11 
13.00 4.30 
13.00 4.20 
13-00 4-30 10. 
13.00 4.50 
16.00 5.40 
20.00 6.00 
21.00 6.20 
23.00 6.50 
24.00 6.50 
26650. 6450 
24.00 6.50 
24.00 6.50 
24.00 6.50 
24.00 6.50 
24.00 6.50 
22450 6440 
22.00 6.50 
21.50 6.30 
20.50 6.10 


19.00 5.70 
17.50 
16.00 5.00 
14.50 
5( 0.52312)+M 


6( 


13.00 


M5 M 6 
14.00 4.50 
13.00,. 54.302 
13.00 4.20 
13.00 4.30 
13.00 4.50 
16.00 5.40 
20.00 6.00 
21.00 6.20 
23.00 6.50 20 
24.00 6.50 
24.50 6.50 
24.00 6.50 
24.00 . 6.50 
24.00 6.50 
24.00 6.50 
24.00 6.50 
22.50 6.40 
22.00 6.50 
21.50 6.30 
20.50 6.10 
19.00 5.70 
17.50 5.50 
16.00 5.00 
14.50 4.70 

5( 0.47614) 4M 


6{ 


-0.74693)+M 94( 


—2-7T87T1LI*M 94( 


0.15066) 


0.33714) 


SYNTHETIC RECORD V TTDAY 174 
DISCHARGE(MGD) HOUR(FROM 1AM, DAY174) M 5 M 6 M 94 


0.38 1 14.00 4.50 11.00 
0.31 2 13.00 4.30 10.50 
0.29 3 13.00 4.20 10.00 
0.31 4 13.00 4.30 10.00 
0.37 5 13.00 4.50 11.00 
0.66 6 16.00 5.40 14.00 
0.88 7 20.00 6.00 17.00 
0.95 8 21.00 6.20 18.50 
1.06 9 23.00 6.50 20.00 
1.09 10 24.00 6.50 22.00 
1.10 ll 24.50 64.50 22.50 
1.09 12 24.00 6.50 23.00 
1.09 13 24.00 6.50 22.00 
1.09 14 24.00 6.50 22.00 
1.09 15 24.00 6.50 22.00 
1.08 16 24.00 6.50 21.50 
1.04 ly 22.50 6440 21.50 
1.05 18 22.00 6.50 20.50 
0.99 19 21.50 6.30 20.00 
0.93 20 20950 66410 819950 
0.80 21 19.00 5.70 18.50 
0.72 22 17550 5550 17200 
0.56 23 16.00 5.00 14.50 
0.45 24 14.50 4.70 13.00 


REGRESSION EQUATION. V 77= -1.02392+M 5( 0.01155)+M 6( 0.26186)4M 94( 0.00598) 


SYNTHETIC RECORD vv 79DAY 174 
DISCHARGE(MGO) HOUR(FROM 1AM, DAY174) M 5 M 6 M94 
8.23 1 14.00 4.50 11.00 


7.89 2 13.00 4.30 10.50 
7.51 3 13.00 4.20 10.00 
7.81 4 13900. 4:30 10700 
8.57 5 13.00 4.50 11.00 
10.73 6 16.00 5.40 14.00 

11565 aie | 7 20.00 S200 mila OUee 

$2515 8 21400 8 6s20.5 18650 
TPt61 9 23.00 6.50 20.00 
12.59 10 24.00 6.50 22.00 
12.50 11 24550 6250 me 22250 
12.75 12 24.00 6.50 23.00 
r7e55 if re’ ? 24200-6650) 72.00 
12.59 14 24-00 6450 © 22-00 
12.59 15 24300 6.50 ° 22.00 
12.51 16 24.00 6.50 21.50 
esi 2 7 22250 6240 21.50 
13.03 18 RA a 22.00 6.250 20.50 
2.52 # °° ° T946Fe. 7 21.50 6.30 20.00 
12.18 20 20.50 6.10 19.50 

i. 33 21 19.00 5.70 18.50 ; 
243.00 #@- °° — 22 17.50 5.50 17.00 
9.61 ooh ee: 16.00 = .5.00 714.56 
8.98 24 14.50 4.70 13.00 


REGRESSION EQUATION. V 79= -2.27070+M 5( -0.33891)4M 6( 2.99702)4+M 94( 0.15973) 


SYNTHETIC RECORD V BODAY 174 


DISCHARGE(MGD) HOUR( FROM LAM, DAY1T4) 
be GIy l 
1.58 2 
1.56 3 
Leo 4 
1.56 5 
Leo 6 
1.74 7 
1.86 8 
1.94 9 
AATAY) 10 
2e2T iti 
Lead Mf 
2-20 1s 
Ze cv 14 
2-20 ss 
2214 16 
ESSE ez 
1.99 18 
dei opal 19 
Zee 20 
PAY hee all 
1.93 22 
1.82 23 
1.74 24 


REGRESSION EQUATION. 


V 80= 


Le oo 9s 


SYNTHETIC RECORD V B84DAY 174 


CISCHARGE (MGC) HOUR( FROM 1AM, DAY174) 
0.27 E 
0.23 2 
0.22 3 
0.19 4 
0.32 5 
0.68 6 
1.00 i 
4 8 
1.39 9 
1.49 10 
1.56 ll 
Lea t 12 
1.46 jE 
1.46 14 
1.41 15 
1.37 16 
1.40 17 
1.43 18 
1.54 L9 
1.60 20 
1.54 21 
1.34 22 
1.901 co 
0.81 24 


REGRESSION EQUATION. 


V 84= 


-0.58574+M 


Ar) 

14.00 
13.00 
13.00 
13.00 
13.00 
16.00 
20.00 
21.00 
23.00 
24.900 
24.50 
24.00 
24.00 
24.00 
24.90 
24.00 
22.50 
22.00 
21.50 
20.50 
19.00 
17.50 
16.00 
14.50 


5( 0.01043)+M 


M 7 
2220 
2-10 
2-10 
2.00 
2-40 
3440 
4.20 
5.30 
5-40 
5.60 
5.80 
5-80 
5-50 
pred) 
5.30 
5.20 
5.30 
5-50 
6.00 
6.30 
6.20 
5-60 
4.60 
4.00 


7 0.25612)+M 


M 6 
4.50 
4.30 
4.20 
4.30 
4.50 
5-40 
6.00 
6.20 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6.50 
6-40 
6.50 
6.30 
6.10 
5-70 
5-50 
5.00 
4.70 


M 51 
0.10 
0.10 
0.10 
0.10 
0.10 
1.10 
2-00 
2.00 
2-20 
2-20 
2.20 
2.10 
2-10 
2.00 
1.90 
2.00 
2.10 
2.20 
2.20 
2.00 
1.80 
1.60 
1.20 
1.00 


M 94 
11.00 
10.50 
10.00 
10.00 
11.00 
14.00 
17.00 
18.50 
20.00 
22.00 
22.50 
23.00 
22.00 
22.00 
22.00 
21.50 
21.50 
20.50 
20.00 
19.50 
18.50 
17.00 
14.50 
13.00 
ro Wd 


M 94 
11.00 
10.50 
10.00 
16.00 
11.00 
14.00 
17.00 
18.50 
20.00 
22.00 
22.50 
23.00 
22.00 
22.00 
22.00 
21.50 
21.50 
20.50 
20.00 
19.50 
18.50 
17.00 
14.50 
13.00 
51( 


0.43330)+M 94( 0.12697) 


~ 


0.03204)+M 94( 0.02605) 


SYNTHETIC RECORD V 86DAY 174 Ares 
OISCHARGE (MGD) HOUR( FROM 1AM, DAY174) M 5 M 6 M 60 
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ABSTRACT: 


Boston Water 


APPENDIX WSU5 


PIPE FRICTION COEFFICIENTS FROM 
PITOMETER GAUGING POINT DATA 


Computer programs are presented to aid in the computation 
of friction coefficients from field data. The method was 


successfully used to supplement loss of head tests. 


PIPE FRICTION COEFFICIENTS FROM 
MEASURED VELOCITY PROFILES 


by Charles D.D. Howard 


I. INTRODUCTION 


The computer programs described herein were used to compute pipe friction 
coefficients from pitot tube traverses of water mains in the City of Boston. 
Three computer programs were utilized in the computations. INTEG uses 

pitot tube raw data to compute the velocity distribution, the average velo- 
city in the pipe, the total discharge in the pipe, and the average velocities 
in the top and bottom halves of the pipe. This information is then used to 
compute the wall shear stress in the top and bottom halves of the pipe by a 
graphical method. HAZENC uses the average velocity and shear stress obtained 
for the top and bottom halves of the pipe to compute respective Hazen-Williams 
coefficients. The final program in the series, EQUIVC operates on the prev- 
iously determined overall average velocity and the average velocity and Hazen- 
Williams coefficients for the top and bottom halves of the pipe. The output 
from EQUIVC is the equivalent Hazen-Williams coefficient, the object of the 
overall analysis. ; 


A comprehensive explanation and evaluation of this technique is presented in 
the Appendix. 


II. INTEG 


The computer program, INTEG, computes the velocity distribution in a circular 
pipe flowing full. This distribution is integrated over the pipe area to 
determine the average velocity and discharge. The input data to the program 
consists of a table of piezometric heads as a function of position, obtained 
from a pitot tube traverse taken vertically across the pipe. The piezometric 
head, H (I) must be given in inches of manometer fluid of specific gravity,SG. 


The program is written in CARD FORTRAN II (a General Electric Company computer 
language). Modification of input and output statements would make the program 
Suitable for use on other computers. Input data is read in free format in 
this language. 


Use of the Program 


The input data is arranged in the following order: 


1. The first card contains the number of the run, NOT. 

2. The second card contains the number of the gauging station, 
IGAGE, the diameter of the pipe in inches, DIA, the specific gravity of the 
manometer fluid, SG, and the number of data points on the velocity traverse,N. 


Eos 


3. Each of the following N cards has two numbers punched on it: 
P (I), the distance between the top of the pipe and the points on the velo- 
city traverse; H (I), the piezometric head in inches of manometer fluid. 


The data must be arranged so that the first and last points are near the 
top and bottom of the pipes respectively. The program also requires that 
a data point be supplied at the pipe center line. In some cases it may be 
necessary to extrapolate measured data in order to obtain the required 
centerline reading. 


Output 


The output consists of the gauge number, the pipe diameter in inches, the 
velocity profile (note that Y/D = 0 at the pipe top and 1 at the pipe bot- 
tom), the average velocity in the pipe, the average velocities in the top 
and bottom halves of the pipe, and the discharge in million gallons per day. 


III. WALL SHEAR STRESS DETERMINATION 


The universal logarithmic velocity distribution law may be stated in terms 
of a velocity defect as: 


Us Gaeta Ale (1) 
ie K D/2 


in which U is the average velocity, U, is the shear velocity, u is the velo- 
city at a distance Y from the wall, and K is Von Karman's universal constant. 


This equation may be expanded to yield: 


7 
u= ({ -2.3U,)1log,, Y + U 
( K } D/2 (2) 


Equation 2 represents a straight line on semi-logarithmic graph paper. The 


intercept of the line is U and the slope, a= -2.3U, 
K 


The shear velocity U, is given by: 


n= \[ r/o : (3) 


in which To is the wall shear stress and p the fluid density. 


aoe 


Equation may be rewritten as: 


ip = oU, 


It follows that the wall shear stress to can be computed from Equation 


The slope, a is the change in velocity over one logarithmic cycle of Y/D. 
The following example will illustrate the procedure. 


Example 


Since we are interested only in the slope of the velocity profile on semi- 
logarithmic graph paper, we can plot the velocity against log,,Y or 10g,,Y/D 
or gio J and the resulting slope, a will always be the same. 

D/ 


Figure 1 shows a typical velocity profile of u vs. 10g) 9¥/D. Notice that the 
velocity profile is not symmetrical about the center line (separate curves 
are given for the top and bottom halves of the pipe). We will therefore have 
two values of wall shear stress. For the top half of the pipe, the velocity 
change over one log cycle is 1.5, while for the bottom half of the pipe, it 
is 1.22. The corresponding wall shear stresses are 0.132 pounds per square 
foot and 0.0874 psf. This information may now be used as input data for the 
next computer program in the series. 


IV. COMPUTING THE HAZEN-WILLIAMS COEFFICIENT - HAZENC 


HAZENC is used to compute the Hazen-Williams coefficient from: 


VEL 
oa Se: 
CRG uL AL tear. Cy), 
TAO DIA (5) 
62.4 48.0 


in which VEL is the mean velocity in the pipe in feet per second and TAO 
is the wall shear stress in pounds per square foot. TAO was determined by 
the procedures outlined in Section III. DIA is the pipe diameter in inches. 


Using the Program 


The input data consists of a single card, containing the average velocity, 
the wall shear stress, the pipe diameter, and the gauging point number. The 
Output consists of the Hazen-Williams coefficient. Note that if two coef- 
ficients are desired, one for the top and one for the bottom of the pipe, 
two computer runs must be made. 


=i 


V. THE OVERALL COEFFICIENT - EQUIVC 


If the measured velocity profile is not symmetrical about the pipe centerline, 
it is desirable to compute an overall coefficient based on the coefficients 
obtained independently for the top and bottom halves of the pipe. EQUIVC is 
designed to perform the simple computations required. The equation programmed 


as: 
G 1. 46-——__—_—_—_—____—_. 
e U.\1.85 ey ues Deas 
(Gs, Ce 
t b (6) 


in which U is the overall average velocity in the pipe. C. and C, are the 
previously computed Hazen-Williams coefficients for the top ‘and bottom halves 
of the pipes respectively. 


Use of the Program 


The program accepts the following items as input data on a single card: the 
Hazen-Williams coefficients for the top and bottom halves of the pipe, the 
average velocity over the whole pipe, the pipe diameter in inches, and the 
gauging point identification number. All velocities are in feet per second. 
The program output consists of an echo print of pertinent input data together 
with the overall Hazen-Williams coefficient. 
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Pipe Friction Coefficients From Measured 
Velocity Profiles 


Charles D. D. Howard 


A contribution by Charles D. D, Howard, Hydraulic Engineer & Head 
Computer Applications, Charles A. Maquire & Associates, Boston. 


HE Boston trunk water main sys- 

tem consists of approximately 150 
mi of pipe, most of which is constructed 
of cast iron, varying in diameter be- 
tween 16 and 48 in. Some of these 
mains were installed more than one 
hundred years ago. The Hazen-Wil- 
liams coefficients for these pipes varies 
from approximately 50-130. The nor- 
mal hourly demand variation results in 
a considerable range of discharge and 
pressure over a daily cycle. The re- 
sulting range of Reynolds’ number in 
the trunk main system is between ap- 
proximately 10,000 and 1.5 x 10%. As 
most trunk mains are somewhat tu- 
berculated, this range corresponds to 
either fully rough turbulent or transi- 
tion turbulent flow (according to the 
classifications shown on the Moody 
diagram). 


Scope of Problem 


Approximately 50 flow gaugings 
were made on the trunk main system 
and at each gauging point a velocity 
profile, theoretically suitable for de- 
termination of the friction coefficient, 
was obtained. Because of economic 
and practical considerations only ten 
or twelve satisfactory loss of head tests 
were conducted. Estimates of friction 
coefficients based solely on pipe age 
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were found to be unreliable. It was 
therefore deemed advisable to find 
some way to estimate the friction coef- 
ficient while making maximum use of 
available field data. Estimates based 
on the shape of the velocity profile were 
often found to be compatible with co- 
efficients obtained from loss of head 
tests. The velocity profile method was 
therefore considered a useful tool if 
properly considered along with infor- 
mation on pipe age, material of con- 
struction, in situ conditions, hydraulic 
behavior, flow conditions, and the na- 
ture and scatter of the data itself. As 
the nature of the data is best deter- 
mined by a physically meaningful 
graphic presentation, the present semi- 
graphic method was chosen for practi- 
cal use. The method is based on a 
similar technique often used in studies 
of sediment transport in open-channels. 

The work described in this paper 
was initiated as part of a comprehensive 
study of the entire water distribution 
system, to define a program of planned 
improvements over the coming decades. 
This study is consistent with Boston’s 
present revitalization through Urban 
renewal. 


Field Testing Program 


A program of field discharge and 
pressure measurements was initiated 
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in the summer of 1966. This program 
was intended to supply basic water 
system data to complement land use 
studies and meter records. The field 
discharge readings, velocity traverses, 
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instruments are rugged and convenient 
to use in the field, although they have a 
rather low coefficient which is strongly ~ 
dependent upon velocity. Just as with 
most impact tubes, they are not well 
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Fig. 1. Details of the Cole Pitometer 


Cole pitometers are used in water distribution studies to obtain velocity profiles and 
24-hr centerline velocity records. 


and loss of head tests to determine 
friction coefficients were performed by 
Pitometer Associates of New York us- 
ing standard procedures.? 

Cole pitometers, Fig. 1, were used 
to obtain velocity profiles and 24-hr 
centerline velocity records. This type 
of instrument has been used extensively 
in water distribution studies.t-> These 


suited to the measurements of ve- 
locities less than approximately 0.5 
ft/sec. 

Typical velocity traverses obtained 
from Boston mains are shown in Fig. 
2. It can be seen that the pro- 
files are not symmetrical about the 
centerline. This behavior occurs if 
there is an upstream disturbance or if 
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one side of the pipe is rougher than the 
other. In the latter case it indicates 
either preferential corrosion and tu- 
berculation, or sediment deposits on 
the bottom of the pipe. For example, 
Fig. 3 shows a similar nonsymmetrical 
velocity distribution that was obtained 
from laboratory studies of air flow in a 
10-in. pipe which had one half of its 
circumference uniformly roughened ar- 
tificially with 4-in. diameter plastic 
spheres. Figs. 2 & 3 are strikingly 
similar. Figure 2 indicates a higher 
boundary resistance on the lower half- 
circumference; the converse behavior 
is shown in Fig. 3. 


Use of Velocity Profiles 


The constants in the velocity distri- 
bution equation of Prandtl-von Kar- 
man, often referred to as the “universal 
velocity distribution,” were originally 
determined from pressure drop tests 
on horizontal circular pipes. Conse- 
quently, if the velocity profile is known, 
the equation can readily be used to 
estimate pressure drop, and hence the 
friction factor. 

The Prandtl-von Karman equation 
can be written as: 


fe fae 
Vu fons. 


in which V is the velocity at a distance 
y from the wall of a pipe having a di- 
ameter D. K is von Karman’s constant 
which has been experimentally deter- 
mined as equal to 0.4. The shear ve- 
locity, V,can be expressed as: 


logio 2y/D (1) 


Vy = Vro/p (2) 


in which p is the fluid mass density 


and +, is the wall shear stress. For a 
circular pipe: 
DH 
70 =) pe rie (3) 


PIPE FRICTION COEFFICIENTS 


647 


in which g is the acceleration of gravity 
and # is the energy loss per unit length 
of pipe. (For a horizontal pipe H ap- 
pears as a loss of pressure along the 
pipe.) 

From (3) 


H=— (4) 


Fig. 2. Dimensionless Velocity Profiles 


The profiles are not symmetrical about 
the centerline. This behavior occurs if 
there is an upstream disturbance or tf one 
side of the pipe is rougher than the other. 
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The Hazen-Williams coefficient, C ap- 
pears in the empirical equation : 


View Tig1 SCR Se (S) 


in which V is the average velocity and 
R is given by: 


R= D/4 (6) 


From (3), (4), (5) and (6) one ob- 
tains the following: 


orericy) a 


A practical way to determine 7 1s 
to plot the velocity profile on semi- 
logarithmic paper as shown in Fig. 4, 
noting that the data near the top and 
bottom of the pipe are treated sepa- 
rately. Assuming that the velocity 
distribution follows the form of (1), 
fit a straight line through the data. 
As (1) does not hold near the pipe 


© Section A-A 
© Section C-C 


Fig. 3. Dimensionless Velocity Profile 
This distribution was obtained from labo- 
ratory studies of air-flow in a 10-in, 
pipe with one-half of the circumference 
artificially roughened with 4-in. diameter 
plastic spheres. Section C-C is 15-in. 

U/S from A-A. 
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0.60 
0.40 
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Fig. 4. Semi-Logarithmic Velocity Profile 


As the Prandtl-von Kdérmdn equation does 
not hold near the pipe center or wall, 
added weight must be given to those 
points in the middle third annular region. 


center or wall, added weight must be 
given to those points in the middle 
third annular region. For the present 
study, the curves were fitted by eye. 
They could, however, be fitted ana- 
lytically. 

From equation (1) it follows that 
the velocity change over one log cycle 


2.3 Vx 
of y/D defines (=) - From equa- 


tion (2) one can then obtain 7, and 
thereby determine C using equation 7. 
An example of the use of the method is 
shown in Fig. 4 in which the A vel = 
1.50 for the top half of the pipe and 
1.22 for the bottom, while 7, = 0.132 
for the top and 0.0874 for the bottom. 

In those cases for which the friction 
coefficient determined for the upper 
half of the pipe is substantially differ- 
ent for the coefficient obtained for the 
lower half, the following method may 
be used to compute an equivalent or 
overall coefficient. 


H=Hr+dHz, 


in which Hr and Hp are the energy 


May 1967 


losses caused by boundary resistance 
on the top and bottom halves of the 
pipe. From (5) the equivalent coef- 
ficient C,, is given by: 


LAS 1.85 . 
PECAN Cs od ae) ae 
B 


in which T and B refer to the top and 
bottom halves of the pipe. 


Conclusions—Application 


The friction coefficient obtained 
from the shape of the velocity profile 
depends on the similarity between field 
and laboratory conditions. If the field 
gauging point is properly located, the 
velocity profile represents the profile 
of a fully developed turbulent boundary 
layer and the von Karman constant, 
K = 0.4, is applicable. In such a case 
the friction coefficient so obtained will 
accurately indicate conditions at the 
pipe wall at the gauging point. On 
the other hand, the loss of head test 
lumps together variations in wall 
roughness along the pipe, the effect of 
pipe bends, valves, and fittings, the 
distribution of flow takeoffs along a 
reach, and averaging of input and out- 
put discharge over the test reach into 
a single coefficient. When comparing 
the two methods for obtaining friction- 
coefficient, it is necessary to consider 
each test in detail to determine if the 
frictional effects are comparable. 
When this is done, agreement in evalu- 
ating individual tests can result. The 
engineer is then in a position to apply 
the knowledge gained from velocity 
profiles to estimates of friction coeffi- 
cients where loss of head data are un- 
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available. In the case of the Boston wa- 
ter study the velocity profile data were 
extremely valuable for this purpose. 
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APPENDIX WSU6 


PROCEDURES FOR EVALUATING 
WATER CONSUMPTION PATTERNS 


FROM FIELD DATA 


ABSTRACT: Field gaugings of trunk main discharges had two limitations: 
firstly, the gaugings were not all made at the same time; 
secondly, not all pipes were gauged. Several computer pro- 
grams were utilized in the evaluation of these data and the 
development of consumption patterns. 


PROCEDURES FOR EVALUATING WATER CONSUMPTION PATTERNS FROM FIELD DATA 


by Charles D.D. Howard and Douglas A. Haith 


In order to determine the most critical hour of the day at local points 

in the Boston water distribution systems, it was necessary to obtain 24- 
hour consumption demand curves throughout the network. An efficient net- 
work metering system for determining the local consumption pattern would 
involve isolation of small areas containing several nodes, and measurement 
of the discharge of pipes leading to the area. In this way, a demand curve 
for each small area would be obtained. If the curve was made dimensionless 
with respect to the 24-hour average flow, its shape could logically be as- 
Signed to the individual nodes in the area. If the number of nodes in the 
area is small, the node demand curves would be reasonably approximated. 

The above essentially describes the procedure followed during the Boston 
Water Study. 


In order to derive the actyal magnitudes of the hourly demand, it was 
necessary to obtain a daily average demand at each node. Using land-use 
maps, population densities’ and aerial photographs, good estimates of these 
averages were readily derived. These values were then scaled by a cons- 
tant so that the total average demand for the study day was equal to the 
average hourly input to the network as measured at the MDC meters. With 
these new averages and the dimensionless demand curves, the 24-hour demand 
at each node was obtained by multiplying its average demand by the appro- 
priate curve. | 


Unfortunately, the conceptual simplicity of the above procedure is in 
Sharp contrast to the practical difficulties encountered in its use. In 
particular, the actual demand curves were quite elusive. Several sources 
of inaccuracy were present. First, it was virtually impossible to iso- 
late all inputs into an aréa. To be sure, all the larger mains were 
metered. However, the amount of flow in unmetered twelve and sixteen inch 
pipes was sufficient to appreciably affect the shape of a demand curve. 
(Recall that we wished to consider only relatively small areas in our 
segmenting procedure) The second problem involved the synthesized "meas- 
ured" flows in the larger mains. Since the field measurements were made 
on different days over a 4-month period, a procedure for synthesis of 
measured data to a common fay was developed, Appendix WSU4. Errors of 
10% while satisfactory for other purposes, could have a noticeable effect 
on the demand curves. A third source of inaccuracy in the node demands 
arose in the selection of average daily consumptions at nodes. Ina dis- 
tribution system as old ‘as Boston's, leakage is fairly large, ranging 
from 10-20% of the daily average input. In our scaling-up process we 
implicitly assumed that leakage was proportional to consumption at each 
node. This was probably not completely true. The fourth source of 

error in estimating localized consumptions is the error inherent in the 
field data gathering. 
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The above inconsistancies did not cause much trouble at an individual node. 
Indeed, at any given hour, the predicted pipe flow varied from the measured 
flow by only 5-10%. However, considering the network as a whole, a total 
discrepancy between inputs and outputs of even 5% is not tolerable. To 
assure that inputs and outputs for the overall system balanced at all hours, 
the following additional steps were included in our procedure: 


The basic dimensionless demand curves were first obtained by inspection of 
the synthesized field data. Ten such curves resulted. Of these, some were 
so similar that it was concluded that five or six curves would adequately 
describe the shape of the demand at any node. Thus, one basic curve per- 
tained to an industrial area, another to a low income residential area, 

and so on. This was an important simplification, since it allowed us to 
apply demand curves to new but similar areas. The question then arose as 

to how much total demand would be accounted for by each type of basic curve. 


This last question was resolved by a mathematical technique known as Linear 
Programming (L.P.). The basic L.P. problem is that of maximizing a linear 
expression subject to linear constraints. For example, 


Maximize GY esto 4k, betel 37 (1) 
if ¥oueetee OX So AKO 
Tie 28 

: 2) 
3Y + i eco © 
2X ee 


That is, find the numerical values of X, Y, and Z which will satisfy the 
constraints (2) and give a maximum value for the objective function (1). 
Although many different values may satisfy (2), we are interested only in 
that particular set of X, Y, and Z which produce the largest value of (1). 
Consider now a general three parameter L.P. problem. 


Maximize CA eet Coho C3X3 
@21X; +  ap2Xp + 73X3 < 57, > dy 
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This can be thought of as a network problem with three basic dimensionless 
demand curves. 


Xy = total flow assigned to Curve 1 
X» = total flow assigned to Curve 2 
X3 = total flow assigned to Curve 3 
C, = C = C3 = Vaid, 


bj, by, ... Bb) are the actual inputs to the network at hour 1, hour 2, ... 

.., hour m. The a))], 8)9, 4,3 are the ordinates of demand curves 1,2, and 
3 at hour 1, and aj, a), 4)3 are the same ordinates at hour m. Although 
for the physical ploblem only equalities should be used in the constraint 
equations (signifying a balance of inputs and outputs at each hour), this is 
too severe a restriction for the L.P. procedure. However, the use of inequal- 
ities results in values of X,, X2, X3 which very nearly satisfy the equalities 
(that is, our error at any hour is small). 


Applying L.P. to the Southern High or Southern Low Services, we obtained the 
total amount of demand that was accounted for by each type of dimensionless 
demand curve in order that network inputs and outputs very nearly balance. 
The basic curves were then assigned to nodes so that the total flow assigned 
to each curve corresponded to the L.P. output. 


One final adjustment was then made. Since our L.P. constraints were not exact 
equalities, hourly inputs and outputs for a network still did not exactly bal- 
ance. At this point, for each hour, a single linear scaling factor was used 
for all nodes so that input equaled output for that hour. 


The procedure for deriving 24-hour node consumptions can be summarized as 
follows: 


(i) Determine daily average flows for each node. Scale to study day. 

(ii) Identify areas that can be reasonably isolated. Calculate basic 
dimensionless demand curves from synthesized data. 
(iii) Use linear programming to obtain total daily flow represented by 
each basic curve. 

) Assign curves to nodes, generate 24-hour curves at each node. 
v) Scale node curves at each hour so that hourly inputs and total 
demands balance. 


Unsuccessful attempts were made to arbitrarily shift assigned consumptions 
from curve to curve while on the trail of hunches about consumption patterns. 
It was found that the L.P. results were indeed much better than could be 
obtained any other way. 
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Future Demand 


Hourly variations in demand can be readily ascertained by applying results 
of the preceding section. Using projected future land use and population 
densities, the average future node demands can be estimated. Again, pro- 
jected land use will determine the type of basic curve to be assigned to 
each node. (We assume that the basic demand curve shapes do not change) 
For example, a node that was represented by a low income residential curve 
in 1967 may require an industrial curve in 1985. With the averages and 
the curve designations, 24-hour node demands result. The total input for 
a given hour is simply the sum of the node demands for that hour. The 
network can then be analyzed for any hour of a future day. 
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Appendix - Programs 


A series of computer programs has been developed for time-sharing use to 
facilitate the numerical computations involved in obtaining the demand 
curves. These programs require very little core storage. Less than 100 
seconds of computer time are required to run the complete sequence of pro- 
grams. Figure 1 shows the sequence for use of these programs and will be 
helpful to follow when reading the following descriptions: 


DEMAND 


This program, written in TELCOMP, receives the synthesized pipe flows for 
a given area and then computes and plots the basic dimensionless demand 
curve. All input is from the teletype, although the data may be read in 
from paper tape. 


CURGEN (Curve Generator) 


Fortran IV, Applied Logic Corporation (ALC) system. Input to this program 
is from two drum files, INOD and CURVE-REC. The first of these contains 
the node number and average flow (MGD) for each node. CURVE-REC contains 
the ordinates of the dimensionless demand curves. Output is a 24-hour 
demand curve (dimensional) for each node in the network. 


SUMALL 


Fortran IV, ALC system. Input is the output from CURGEN, a drum file en- 
titled NODREC. This program computes the total demand of the network on 
an hourly basis. Output is hour, demand for each hour of the day. (24 
sets of numbers) 


LINEP (Linear Programming algorithm) 


Card Fortran, General Electric Company (G.E.) system. G.E. manual contains 
a detailed description of LINEP. Input is from the teletype (via paper 
tape). Output is the maximum value of the objective function and the amount 
of flow assigned to each dimensionless demand curve. 


ADJUST 


Fortran IV, ALC system. Inputs are NODREC and INPUT from the drum files. 
These are, respectively, the 24-hour demand curves from CURGEN and the 
hourly total inputs to the network. The program scales the hourly flow 
at each node in such a way that the total network demand equals the total 
input at each hour. The output is a new NODREC file. 
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CONSOR (Consumption Sorter) 


Fortran IV, ALC system. Input is the NODREC file from ADJUST. The demands 
are sorted in such a way that a data file for SDP is created. This is the 
ICDAT (Input Consumption Data) file and is called for in the running of the 
generalized network analysis program (SDP). 


General Use 


The programs would be used in the following order: First, run DEMAND to 
get dimensionless curves. Then CURGEN yields node demands. SUMALL indic- 
ates how close inputs and outputs are to each other and hence whether or 
not linear programming is necessary. If it is, LINEP is run, and the out- 
put is used to run CURGEN again. ADJUST then produces the 24-hour demand 
curves that can be input to CONSOR. The output from CONSOR is the consump- 
tions, in proper format, for use when analyzing the network with SDP. 
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WATER DISTRIBUTION SYSTEMS ANALYSIS: PART I 


By Uri Shamir” and Charles D. D. Hoverde 


SYNOPSIS 


A generalized method is presented for solving non-linear networks 
under steady-state flow conditions. Unknowns may be combinations of heads, 
consumptions or element resistances. In addition to pipes, the network may 
include other types of elements, such as pumps and valves. 

An iterative scheme employing the Newton-Raphson technique is used to 
solve the equations of continuity simultaneously at all nodes. Conditions for 
convergence of the scheme, and the possibility of insolvable problems is dis- 
cussed. A sensitivity analysis is presented, from which the effect of a 
small change in a selected variable upon other variables may be determined. 

The method is well suited for solution by a digital computer. It is 
a powerful and flexible tool for on-line engineering design and decision 
making, as well as for real time control and operation of networks by digital 


computers. 


ah 
Asst. Prof., Dept. of Civil Engrg., M.I.T., Cambridge, Mass. 


Project Engineer and Head, Computer Applications, Chas. A. Maguire 
and Assoc., Boston, Mass. 


INTRODUCTION 


A network of pipes and hydraulic elements (valves, pumps, reservoirs) 
is considered solved when the heads and consumptions at all nodes in the net- 
work are known. Obtaining the solution, as defined herein, consists of 
finding the values of the specified unknowns which satisfy the following 
physical laws of the network: 

(1) Preservation of mass continuity at each node 

(2) For each element there is a known relationship between dis- 

charge and energy gradient 

The Hazen-Williams equation, commonly used for water distribution 
studies, was selected as the law relating pipe discharge to energy loss. 
Other equivalent equations can be selected if desired. 

Whether for the analysis of an existing network or for the design of 
a new one, the engineer needs the capability to solve for various combinations 
of unknowns, under many loading conditions. The analytical tools which have 
been developed to date make this task a lengthy and tedious process. The 
present work takes full advantage of the Newton-Raphson method to solve di- 
rectly for combinations of unknowns which may include heads, consumptions 
and element resistances. The method incorporates pumps, valves and other 
elements into the method of solution, without recourse to special external 
procedures, 

The generalized steady-state solution of a water distribution network 
is but a small part of an overall system analysis. Additional aspects such 
as acquisition, processing storing and retrieval of data, control and opera- 


tion of a network, economic and social implications and the effective use 


of digital computers will be discussed in a future paper. 


REVIEW OF PREVIOUS WORK 


The oldest method for systematic solution of distribution networks, 
and the one still most commonly used, is the Hardy Cross necucdaes This 
method is well suited for solution by hand, and is easily adapted for ma- 
chine computation. Computer programs written to perform the Hardy Cross 
analysis are described by Hoag and Wemmpercan Graves and sient Ad ane 
and De inenan a 

Electronic network analyzers are discussed by Meilrovan McPherson and 


Rade aie and others. A summary of methods and techniques was presented by 


"Analysis of Flow in Networks of Conduits or Conductors" by Hardy Cross, 
Bull. No. 286, Univ. of Illinois Engineering Experimental Station, Urbana, 
di hy RS cas 


4 : 
"Pipeline Network Analysis by Electronic Digital Computer" by L. N. 
Hoag and G. Weinberg, Journal of the American Water Works Association, 
VOL. 49 51957. appeals — 248 


5 
"Digital Computers for Pipeline Network Analysis" by Q. B. Graves and 


D. Branscome, Journal of the Sanitary Engineering Division, ASCE, Vol. 84, 
No. SA2, April 1958. 


Guee ; 
"Distribution Analysis by Electronic Computer" by R. W. Adams, Journal 


of the Institute of Water Engineers, Vol. 15, 1961, pp. 415-428. 


"Computer Analysis of Water Distribution Systems. Part 2" by J. H. 
Dillingham, Water and Sewage Works, February 1967, pp. 43-45. 


8 ‘ 

"Direct Reading Electric Analyzer for Pipeline Networks" by M. S. 
McIlroy, Journal of the American Water Works Association, Vol. 42, April 1950, 
Daoo4s. 

Ion Nag eo RNG 
"Water Distribution Design and the McIlroy Network Analyzer" by M. B. 


McPherson and J. V. Radziul, Journal of the Hydraulic Division, ASCE, Vol. 
84, No. HY2, April 1958. 


1 
McPherson o 
Other methods of mathematical solution of networks resulted from 

k 1 , in , Pe aL 2 ‘ 
work on electrical networks. Warga applied Duffin's “© work on nonlinear 
networks to distribution networks. Warga proved the existence of a unique 
solution for the heads at the nodes under steady state flows in a network 
whose elements (an element is a link connecting two nodes) satisfy certain 
conditions. If the general law relating flow and head loss in any element 


is given by 


eat, CX) 


(b) fi” fs continuous for all x. 


eee oreal lwcouples: (4),.1), Se is non-decreasing as x increases. 
(d) There exists a path between any two nodes in the network along 
which every element has an see? which increases as x increases 


and takes on all values (i.e., -~ < eer <00m)* 


Warga discusses in his paper two iterative procedures for solving a 


network which satisfies the above conditions. One procedure always converges, 


~ "Application of System Analyzers--A Summary" by M. B. McPherson, 


Water and Sewage Works, Reference Number, 1962, pp. R53-R67. 


: "Determination of Steady State Flows and Currents in a Network" by J. 
Warga, Proc. Instrument Society of America, Vol. 9, pt. 5, 1954, paper 
54-43-4., 


ie "Nonlinear Networks" by R. J. Duffin, Bulletin of the American Mathe- 


matical Society, Vol. 53, 1947, pp. 963-971. 


nef A 


although slowly, from any starting assumption. The other procedure, the 
Newton-Raphson technique, converges rapidly from a reasonable assumption but 
may not converge at all if the intial assumption is unreasonable. 

The existence and uniqueness of the solution of a network has not 
been considered for the case when the unknowns include consumptions at nodes 
and element resistances. The problem of existence and uniqueness is even 
more complicated when elements such as pumps, for which condition (c) above 
does not hold, are included in the network. 

2 13 : 

Martin and Peters used the Newton-Raphson method in a computer pro- 
gram to solve for the unknown heads at the nodes of a network of pipes (no 
pumps or valves). They reported no difficulty with convergence. 

. 14 
Shamir used the same method as one of a set of computer programs for 
economic analysis of water distribution networks. These programs, which were 
: ies elo 
subsequently used by Lemieux” and Smith  , solved for unknown heads, and 
: ante tered by, aes : 
convergence was always achieved. Giudice added a sensitivity analysis 
and considered the case of more than one fixed head. 


ils 
"The Application of Newton's Method to Network Analysis by Digital 


Computer" by D. W. Martin and G. Peters, Journal of the Institute of Water 
Engineers, Vol. 17591963 spp well oi 
14 ene ; ; 
"Minimum Cost Design of Water Distribution Networks" by U. Shamir, 
Unpublished Report, 1964, Department of Civil Engineering, M.I.T. 
LO} uae ; 
"Minimum Cost Design of Water-Pipe Networks" by P. F. Lemieux, M.Sc. 
Thesis, 1965, Department of Civil Engineering, M.I.T. 
16 ad 
"Minimum Cost Design of Linearly Restrained Water Distribution Net- 


works" by D. V. Smith, M.Sc. Thesis, 1966, Department of Civil Engineering, 
MoI. T. 


1 ge i ; 
‘Analysis of Pipe Networks Based on the Newton-Raphson Method" by 


J. J. Giudice, M.Sc. Thesis, 1965, Department of Civil Engineering, M.I.T. 


ius used the Newton-Raphson method and treated networks with 
pumps as boundary conditions. The conditions at the pumps were satisfied 
outside the general network solution (the pumps were not included directly 
into the analysis as elements in the network). Pitchai does not present 
proof of the convergence of the method, nor of the existence of a solution 
for a network including pumps. He stresses, however, that when a solution 
is known to exist (based on engineering judgment) the method converges 
rapidly. 

In summary, previous studies of pipeline networks have extensively 
treated the problem of solving for heads at the nodes, but very little has 
been done to solve for other types of unknowns. Studies were restricted to 
c onsideration of networks of pipes and included other elements (such as 
pumps) by special procedures which were external to the basic method of 


network solution. 


SOLUTION OF A PIPELINE NETWORK 


Consider a network of NJ nodes and NL pipes. The statement of con- 


tinuity for all nodes is 


cy Gs Gy ee Se fm eeeae NT (1) 
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Ph.D. Thesis, 1966, Division of Engineering and Applied Physics, Harvard 
University. 


"A Model for Designing Water Distribution Pipe Networks" by R. Pitchai, 


where Onn is the discharge from i to j (Qs 4 = 0 when no pipe connects nodes 
J 

4p andei) ys and is the consumption at node j (C is positive when it is an 

input to the node). 


The Hazen-Williams equation can be written 


Q=6.2 x10 c,p7°3 ¢ oF abs (2) 
where Q = discharge, in cfs 
Caw = the Hazen-Williams coefficient of the pipe 
D = pipe diameter, in inches 
AH = head loss along the pipe, in feet 
L = pipe length, in feet 


This equation is used in the following form: 


lie (3) 


where ae the resistance of the pipe connecting nodes i and j is given by 


850260 L,, 
Shpe s)he rn (4) 
C nek 
HWe eet 
ij 


Equation 3 is written in a form which guarantees a consistent sign 


19 
Symbols are defined where they first appear and are compiled in an 
Appendix. 


convention for discharge (i.e., 54 > 0 means flow from i to j). Equation 


3 can now be used to write equation 1 (the continuity equation) in terms 


of heads and consumptions at nodes and pipe resistances as follows: 


(0.46 GC A ee] =e] yee Nod (5) 


The elements in the summation of equation 5 are non-zero only if nodes 
i and j are connected by a network element. This will be implied in all 
subsequent summations. 

For a network, if He = 0 is satisfied at all nodes then the external 


balance equation 
CeO (6) 


is satisfied. 

Since there are NJ simultaneous equations one can solve for NJ un- 
knowns. They may be heads, consumptions or resistances. For the network to 
be solvable the combination of unknowns must satisfy the conditions outlined 
subsequently. As the equations are non-linear, the solution is achieved by 
successive iterations, using a suitable method which achieves convergence. 
The chosen method of solution, the Newton-Raphson technique, finds a new 
set of improvements or corrections to the values of the unknowns in each 
iteration. The improvements are computed from the first term of a Taylor 


expansion about the present state of the solution. 


The method may be conveniently illustrated for the one-dimensional 


case shown in Figure 1 as follows. The value Xo is sought such that 


ES) = f(x) = 0 


At the k-th iteration the approximation for Xo is denoted by x The 


k? 


next approximation is given by 


f(x, ) 
a augh  eyem Stay eS, = dé (x,) eP. 
dx 
df (x, ) 
where ee, is the derivative of f(x) evaluated at xy The equation for 


the k-th improvement AX» can then be written as 


f(x) + aa Ay: (8) 


where it is understood that both f(x) and its derivative are evaluated using 


the present value of x. 
When there are n equations to be satisfied [£, (X,5+--5*)) mat (lane 
n 


£CXpoeeeX ) = 0] and n unknowns (Xj 5+++5%)) to be solved: for, the set of 


n improvements (AX) +06 Ax) are the solution of the following set of n 


simultaneous linear equations 


n jin 
sama’ E a eo 
Fs RE Oe + A x, Ax, = 0 ap tered (9) 
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FIGURE-I: ILLUSTRATION OF THE NEWTON-RAPHSON 
METHOD FOR THE ONE DIMENSIONAL CASE. 


Consider now the network, having NJ nodes. The set of unknown heads 
is denoted by H, the set of unknown consumptions by C and the set of unknown 


resistances by R. The NJ simultaneous equations for the corrections are 


OF oF, 
F(R, EHC) ee AR,, + ) . wot ow. + Y_ 6,,Ac, = 0 
J Rien 4 Shen cy ere 
ij i i 
j= 1,...,NI (10) 


Where H, ¢€ H signifies "H teeingthessetshumciecs H, is an unknown), and 85 
is the Kroneker delta (5, = 1 when i = j and Oe = 0 otherwise). At each 
iteration the set of equation given by equation 10 may be solved for the 
corrections ART Ria Ean AH, (H, € H) and Ac, (C, € C). These corrections are 
then added algebraically to the present values of the unknowns to obtain a 

new estimate of the: solution. A check is then made to determine if all equations 
given by equation 5 are satisfied to within some specified error criterion. 
This error criterion is the amount by which any EF may be different from 

zero, and represents the maximum allowable unbalanced discharge at any node. 
If in checking the present solution the error criterion is not met at any 

of the nodes, a new iteration is begun. The magnitude of the error criterion 
has a major influence on the number of iterations which will be required to 
reach the accepted solution. 


The partial derivations in equation 10, obtained from equation 5, 


are given by 


oF, 
salem 0.54 ae” Aes 
i, - 
Pe) i Roan is fe ee on 
iby i 5 


el (hen 


antl asa 
se ay: (12) 
j i#j i 
and 
Ee =U - 
e) j : 0.54 (H, Hy) 
Nee eo A, 4H Bitede (13) 
ak 1 j 
Equation 10 can be written in matrix form as follows 
oF) oF) OF, is : 
en JH | oC. PZ 1 
. AH. - (14) 
OF yy Fy OF ia ce 
e ° JR e e oH e e e aC e ra NJ 
pq s c . 


— - — 


The matrix of derivatives on the left hand side is called the 
Jacobian of the set of equations. The numerical values in this matrix and 
on the right hand side vary from one iteration to the rere as they are com- 
puted at each iteration with a new set of values for the unknowns. The 
solution of equation 14 was readily obtained for each iteration by using the 
Gauss-Jordan elimination procedure. 

To illustrate the structure of equation 14 it is written for the 


network shown in Figure 2 with NJ = 5 and NL = 7. 


eal lee 


FIGURE-2:A SAMPLE NETWORK 


The unknowns for this example are: 


eth il) 
C (C,, C,) 
R = (R),) = (R,) 
And equation 14 takes the following form 
- : z 
A 
0 == 0 0 ~ 
i : Ay pee 
| 
oF, oF, oF, ; : se | " 
OR) OH, oH, 1 o | 
oF, | 
0 0 oH, Hi 0 AH, = -F, (15) 
OF OF 
4 4 
— 0 ———s 0 1 AC a=ie 
dR, dH, | 4 
OF oF | 
5 5 
0 aa aH 0 0 AC), -F, 
1 %) | 


ie LA = 
where the derivatives are given by equations 1l, 12, and 13. 
Since the continuity equations involve only differences between heads 
it is necessary to specify at least one head to establish a datum. If the 
problem is to solve for all the heads in the network, given all the con- 


sumptions and resistances, then one has to fix one head, consider one 


eG tk oe 


consumption or resistance as unknown and solve for it together with the 


(NJ - 1) unknown heads. 


SYSTEM ELEMENTS OTHER THAN PIPES 


In addition to pipes, a water distribution system contains a variety 
of elements. These may be pumps, valves, elevated tanks, hydrants and other 
types of control and measuring devices. It is essential to be able to in- 
corporate the special characteristics of these elements into the analysis, 
and to be able to solve the system as it physically exists. The method «~ 
presented herein is ideally suited to perform such an analysis. 

Consider the case for which the link connecting nodes k and 2 of a 
network is an element other than a pipe, such as a pump or valve. Then 


for the link k?we have 


eee aye 7 ayy) oo hr se 


where fe is a given function. Equation 16 may be the characteristic curve 
of a pump, a loss curve for a valve, etc. In equation 14, the derivatives, 


with respect to Hy and Ho» are given by 


F 
oH e e 
k j#k Rs Pash. Hale 46 oH 
j#2 7 J 
OF , of, ay 
3H) OH, 


AR i 


Q 
his eae (19) 
line ase 
and 
Revie. 2 } 0.54 Waser ae 
3H, s40 gy et le F Hw, [0°46 3H, 


j#k 


all other derivatives in equation 14 remaining the same (given by equations 
Seer? 13), fo and its derivatives can be computed from measured data 
taken from field tests of the element being considered. 

As an example, consider the network shown in Figure 2, We now re- 


place the pipe connecting nodes 3 and 5 by a pump for which 


See te eames Ee dera Hoe oee (21a) 


= = < 1b 
235 Ay He ee (21b) 
Equation 21 implies that the pump operates only as long as the head at node 
3 is higher than that at node 5, i.e., it always pumps from node 5 to node 3. 
For this case the terms oF, : oF 4 : oF. and OF. are computed from 


oH, dH, oH, dH. 


equations 17 - 20, using fo from equation 21. All other terms in the matrix 


of derivatives are the same as in equation 1L5. 
Equation 21 can be used to illustrate the difficulties which may 


arise when elements other than pipes are considered. In general, the 


eh ae 


characteristic equation for each type of element considered (pump, valve, 
etc.) is different. Although the function E. in equation 21 is continuous, 
its derivatives are not. This means that when Fy5 Fy or their derivatives 
with respect to H, or He are computed at any iteration of the solution, a 
A 


check must be made to determine if H, is larger or smaller than H 


3 St 
decision must then be made to use either 2la or 21b, whichever applies. 

The convergence of the iterative scheme can not be guaranteed when any of 
the characteristic functions of elements in the network doa not have con- 
tinuous derivatives. This will be discussed in a later section. 

Any type of element may be included in the network analysis as long 
as its characteristic curve is available. A pipe can be considered as just 
one of many types of elements, its characteristic curve being given by the 
Hazen-Williams equation. 


A set of programs to perform the analysis was developed and implemented 


on a digital computer in a time sharing environment. 


APPLICATIONS 


The present method of analysis has broad application to water distri- 
bution systems analysis. Pumps, valves, hydrant-pumper combinations or 
other network elements with known head-discharge characteristics can be in- 
corporated directly into the solution, without recourse to external ad 
hoc procedures. Alternatively it is possible to calculate a required ele- 
ment characteristic for specified system performance. For example, it is 
possible to compute directly the pipe resistances required to produce spe- 


cified pressures and consumptions. Trial and error procedures are thereby 


eliminated, 


= Ry = 


Of major importance is the high degree of flexibility afforded in 
setting up the data for a run or changing the basic network layout for sub- 
sequent runs. Nodes or elements can be added or deleted from the basic 
data file without a major reshuffle. 

The location and types of unknowns can be freely interchanged from 
run to run without any changes in the data or ordering of the computations. 
Consequently, the method is extremely well suited to real time use for de- 
cision making as part of a man-machine team. It is also well suited for 
use in the control and operation of an existing network. This last applica- 


tion is a specialized topic and will be discussed in a later paper. 


SOLVABILITY OF NETWORKS 


To demonstrate the fact that one cannot solv: for any set of NJ 
unknowns in a network of NJ nodes, consider the extremely unfavorable case 
for which the NJ unknowns (which include heads, consumptions and resistances) 
are all concentrated in one region of the network. It should be intuitively 
obvious that even if the flows and heads at the pipes coming into this area 
are all known, it is impossible to solve this part of the network. Thus, 
the solvability of a network depends on the way in which the NJ unknowns are 
distributed. 

There do not seem to be any general rigorous rules for determining 
whether a network which includes all types of unknowns is, or is not, 
solvable. There is, however, one simple rule which follows immediately from 
the method of solution used, and is apparent from the examination of 
equation 14. Equation 14 has a unique solution for the NJ unknowns if and 


only if the rank of the matrix of coefficients is NJ. This will obviously 


tay Geos 


not be the case if any row of the matrix contains only zeroes. A row of 
zeroes would result if there were no unknowns appearing in the continuity 
equation of some node in the network. To avoid this, one has to distribute 
the unknowns throughout the network in such a way that there should be at 
least one unknown appearing in the continuity equation of each node. Con- 
sidering any node, at least one of the following should be unknown: 

(a) The consumption at the node 

(b) The heads at the node itself or at adjacent nodes 

(c) The resistance of a pipe which connects to the node 
Observing this rule will eliminate the most common reason for making a 
network unsolvable. This does not imply, however, that a solution will be 
reached by the Newton-Raphson method. 

To establish the criteria for convergence of the Newton-Raphson method 
for all possible combinations of unknowns appears to be impractical, if not 
impossible. For the case of a network in which the elements are only pipes 
and valves, and for which the unknowns are the heads at joints, Wareaae has 
Shown that the system of equations has a unique solution, and that this solu- 
tion is reached by the Newton-Raphson method provided that a reasonable 
starting assumption is made. The conditions to which the characteristic 
functions. of the elements must conform in order to fit Warga's analysis, 
are not fulfilled when the unknowns include pipe resistances, or when a 
pump is included in the network, and a solution is, therefore, not guaranteed. 
This theoretical difficulty is overcome in practice by starting the solution 
with a good initial guess. For example, one often has a fairly good knowledge 


of pipe: resistances and if these are used as an initial guess, a solution 


is usually obtained. 


= 1/7 — 


If it is necessary to solve a network for a number of slightly dif- 
ferent conditions, the amount of computation required may be greatly reduced 
by using the solution of one condition as the intial guess for a proceeding 
problem. 

It is useful to understand some of the difficulties which may arise 
in the use of the Newton-Raphson method. Observe in Figure 1 that, for the 
one-dimensional case, if x' happens to be the present value of x, the pro- 
cedure would fail to yield a finite improvement Ax because the tangent of 
f(x) at x' is parallel to the x-axis. Such singular points may exist in the 
multi-dimensional case as well, and would result in a matrix of derivatives 
in equation 14 with a rank smaller than NJ. (The computer program will 
print out a message to indicate that this condition has occurred). Another 
condition which may arise is an oscillating correction at one or more nodes. 
Here, the correction computed at the (k + 1)st iteration makes X49 = Xps 
in other words--the path indicated in Figure 1 is a closed loop. This can 
be corrected by dividing the computed correction by 2. A check for oscil- 
lating unknowns is included in the computer programs, and each oscillating 
correction is divided by 2. 

As the solvability of the network and the convergence of the Newton- 
Raphson method from an arbitrary starting point cannot be proven, one has 
to anticipate the possibility of getting a message from the computer program 
that a solution can not be reached. As described, this message results from 
a singular matrix of derivatives in equation 14. When the message is re- 
ceived a check is made to determine if there was a node for which the con- 
tinuity equation includes no unknowns. If this was not the case, a check of 


guesses for starting values of the unknowns is then made. As outlined above, 


Loa 


for theoretical reasons it would be advisable to initially suspect assumed 
pipe resistances and heads near pumps as the cause of trouble. After de- 
veloping some experience with the physical network subsequent trouble can be 


readily avoided. Invariably, a good initial guess will lead to the solution. 


COMPARISON WITH THE HARDY-CROSS METHOD 


The Hardy-Cross method is most commonly used for hand computations 
although many computer programs exist for its execution by digital computers. 
The physical law governing the solution of the network is either continuity 
at all nodes (as used by the method presented above and by the Hardy-Cross 
method of balancing heads) or continuity of the head line around each loop 
(as used by the Hardy-Cross method of balancing flows). The equations for 
all nodes (or loops) must be satisfied simultaneously for the network to 
be "balanced", or solved. 

Both the Hardy-Cross and the present method solve these equations 
by iterations. The Hardy-Cross performs iterations on separate equations, 
one at a time, while the Newton-Raphson method iterates on the set of 
equations simultaneously. The Hardy-Cross method was developed to facili- 
tate hand computations, and has the advantage of simplicity. The equation 
for each node (or loop) is formed and solved separately, independent of 
the other equations and has the advantage that the amount of information 
necessary to form each equation is small, as it relates only to a small 
section of the network. The simplicity of the method is of help in pro- 
gramming the method, but much more important is the small amount of storage 
required by it. Because each equation is formulated using data for only one 


node (or loop) secondary storage (e.g., disk) can be used to advantage with 


ih 


only moderate increase in the time required to botain a solution. 

The Hardy-Cross method suffers from a problem of solvability and con- 
vergence (Didiineham.). Various conditions, such as large pipe or very low 
flows, cause the iterative scheme to converge very slowly, or even diverge. 
Ad hoc procedures were developed (e.g., Didi nghane) to improve the con- 
vergence under some of these conditions, but there is no guarantee of con- 


vergence, 

The general method of analysis developed in this work requires the 
formulation and solution of the entire set of network equations. The large 
active computer space requirement for these computations makes the maximum 
size of network which can be handled by this method on any given computer 


smaller than what can be handled by the Hardy-Cross method. 

The advantages gained by the new method are great enough to outweigh this 
limitation for nearly all practical problems. The new method makes possible a direct 
solution for consumptions and resistances. It also makes the inclusion of elements other 
than pipes in the analysis a relatively simple and straight-forward matter. To compute 
a set of unknown heads at joints given all other information is a simple matter with a 
computer program using the Hardy Cross method, but with the same program, to adjust the 
assumed resistances to make the computed pressure map correspond to measured field data 


is a tedious trial and error procedure. 


Some computer programs using the Hardy Cross method require the bal- 


ancing of flows initially before starting the iterations. If many solu- 


tions of a large network are required this procedure can be excessively 
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time-consuming. The flexibility of the Newton-Raphson method imposes no 
such restriction as long as the intial guesses are within reason. Ina 
real-time environment changes to fixed consumptions, heads, resistances or 
locations and types of unknowns can be made rapidly and conveniently. In 
network design applications the desirability of such flexibility is ob- 
vious. Moreover, for network monitoring or control, an area of increasing 
interest, flexibility is essential to compensate for temporary field sensor 
failures. When evaluating the two methods of analysis one has to weigh 


their relative capabilities against the price paid for achieving them. 


SENSITIVITY ANALYSIS 


The study of a water distribution system includes investigating 
the effect of changes in heads, flows and pipe resistances on the behaviour 
of the network. When many such variables are changed simultaneously, such 
as the changes in consumption at all nodes from one time of the day to another, 
a complete new solution of the network has to be obtained. 

There are, however, situations in which one is interested in the sen- 
sitivity of the network to changes in a single variable. This situation 
arises when adjusting network data to make the solution conform to field 
measurements, and in evaluating proposed modifications or planning operating 
rules. 

If a network solution is available a sensitivity analysis may be 
made without additional network solutions. The sensitivity analysis yeilds 
the rate of change of NJ selected variables with respect to changes in a 
single variable of interest. The same results may be used to evaluate the 


sensitivity of the variable of interest to changes in NJ other variables. 


ee Wa 


In a network with NJ nodes and NL pipes there are a total of 
(2NJ + NL) variables (NJ heads, NJ consumptions and NL resistances). The 


balanced network satisfies 


ie eo te fe Lue lee ce No (22) 


We are interested in derivatives of the form dx, / dy) where x, and 
and y, can each be a head, consumption or pipe resistance. For the variable 
to be changed, Yeo we select a set, X, of NJ '"free'' variables which are 
allowed to change (X does not include yy): The variables included in this 


set are denoted by X.. Taking the derivative of equation 22 with respect to 


YR? we get 


malt Peng, {ame Seen (23) 


sath auitl La Ser Omr ee ele eNS (24) 


which may be written in matrix form 


[ oF, | - ox ) OF. } 
( 
) 


(25) 


where [] denotes a matrix and {} a column vector. The set of NJ equations 


given by equation 25 includes NJ unknowns--the partial derivatives dx, /dy,- 


= Iie 


The partial derivatives OF, /8Y, and OF {/0x, are evaluated using data for 
the balanced network. The selection of the set of ''free'' variables, X, 
is subject to the same restrictions as the selection of unknowns for the 
network analysis. 

The sensitivity analysis yields the approximate variations of x, 
caused by a. unit change in Yee while all other x € X are allowed to change. 
The values are approximate as they are derivatives at a point, rather than 
finite changes. They provide, however, a convenient and rapid way of 
comparing the effects of all possible changes. 

The two examples below illustrate the use of the sensitivity analysis 
using the sample network of Figure 2. Consider first the effect of a change 
in the resistance of pipe 5 on C 


and H, thru 8 Thus ae R. = R,, and 


1 a 5 35 


X = (C,> Hos H,, Hy He), and equation 25 takes on the form 


en 


| oF) oF, : ; oF, | 3c, ; 
| dC, dH, oH. OR, 
; ery oF, oF, F | oH, 3 
3H, oH, oH, | aR. 
| F 
; bake Stee a 28s 0) Sag | ees eae 
3H, 3H, oH, oH. oR. oR. 
; oF OF OF), OF, OH), ; 
| 3H, 3H. oH, 3H. ORs 
: . oF, OF, oF 3H _ ORs 
3H aH, 3H, aR. aR. 


— 


The expression for the derivatives are given in equations 11, 12, and 


aa ee 


13. Equation 26 is solved directly for the derivatives of all heads with 
respect to Re. These derivatives give the change in heads due to a unit 


increase in R,. A negative value means the head will decrease when R-, is 


>) 5 


increased. Implicit in this solution is the assumption that H c,thru C 


nk 5) 


of course) remain unchanged when R, is 


and all pipe resistances (except R 5 


5 
changed. 

In the next example consider the problem of trying to increase the 
head at node 3 (say for. fire demand). We select X = (Ro > R,, Re, Cos Cy), 


assuming that these variables may be controlled independently (for example 


by closing valves in the pipes). For th H, equation 25 takes on the form 


—r > — —* 


dR, 
0 0 0 0 0 mepee 0 
dH 
3 
OF. ‘ : oF. e dR, 7 OF. 
dR, dC. dH. JH, 
dF, oF, dF, , ; dR, min oF oe 
dR, dR, dR. dH. OH, 
“ oF, P : OF), aC, ' OF) 
dR, aC), dH, dH. 
: 3 OF. ; . aC, ke oF. 
OR. oH. JH. 


which is solved for ax, / dH, x, € X. As we are interested in increasing Hs 
we examine the derivatives dH.,/9dx, 5 given by the reciprocals of the solu- 
tions of equation 27. A large positive dH,/9R, means that closing a valve 
in pipe i (increasing R,) will be effective in increasing H. A large (in 


absolute magnitude) negative dH,/0C, means that decreasing C; will be 


ae YG 


effective in increasing H,. 


IMPLEMENTATION ON A COMPUTER 


Implementation of the method proceeded in parallel with development. 
The set of computer programs written for this study included input-output 
programs, data organization programs and analysis proeranas 

The input-output programs were required to minimize manual data 
handling. These programs were initially written for batch processing. When 
commercial time-sharing became available the system programs, which were 
provided as part of the time-sharing service, eliminated the need for most 
of the special input-output programs. The data filés were originally struc- 
tured according 6 the uses which were forseen. As the study progressed 
and new uses for the data arose it was necessary to develop data organiza- 
tion programs. These programs were used to temporarily restructure the 
data for specific uses. 

Analysis programs were written to perform correlation and multiple 
regression analysis on the field data, to generate synthetic data for filling 
incomplete records, to solve the steady-state network problem, and to in- 
vestigate the sensitivity of the network. 

All programs were implemented on large high speed computers (e.g., 
IBM 7090 for batch processing or DEC PDP6 for time-sharing). Except for the 
network analysis program (SDP), all other programs required small core 
space (less than 10K) and running time of the order of one minute. 

The SDP program required approximately 15K for a network of 70 nodes 


and 100 pipes. Running time per iteration is roughly proportional to (ng). 


aloe 


For a network with NJ = 35 and NL = 53 running time per iteration was ap- 
proximately 6 seconds on a time-shared DEC PDP6. With NJ = 55 and NL = 80 
running time per iteration was approximately 15 seconds on the same com- 
puter. These times include time spent on swapping in and out of core. 

The number of iterations required to reach a solution with a given 
allowable error depends on the initial values of the unknowns. A maximum 
error of 0.01 cfs unbalanced discharge at any node was used throughout this 
Study. With a good initial guess the solution is usually reached in 10 - 15 
iterations. In a series of related runs,was in a 24-hour simulated network 
operation, one or two iterations were often sufficient to achieve ¢onver- 
gence after the first run (each run used the solution of the previous run as qa starting 
point). 

The implementation of a general steady-state network analysis program 
involves the development of a considerable number of smaller programs. 

These programs are major engineering assets for the study of water distri- 
bution systems. They provide the engineer with powerful tools for managing 
extremely large sets of data and for testing a comprehensive variety of net- 


work configurations and loadings. 


CONCLUSIONS 


The following conclusions may be made: 

1. A generalized method for solving a steady-state non-linear net- 
work has been developed. 

2. The method requires a high-speed computer of large capacity for 
effective practical utilization. Such computers are now (1967) available 


commercially for on-line time-shared use or for batch processing. 


ee One 


3. The method's flexibility for handling changes in input data 
can be best utilized in a time-shared environment as an on-line tool to 
assist engineering design and decision making. 

4, The method as implemented allows seleetion of unknown heads, 
consumptions or pipe resistances. 

5. Problems without physical solutions may be specified by an 
inexperienced user because of the wide range of unknown types and locations 
which the method will handle. In order to have some assurance that a solvable 
network is specified it is convenient to specify that at least one of the 
following is unknown at each node: 

(a) The consumption at the node 

(b) The head at the node or at an adjacent node 

(c) The resistance of a pipe connected to the node. 
In practical use this rule is not usually inconvenient. 

6. The method converges to a solution very rapidly if a good set 
of initial guesses is made for the values of thevunknowns. If a set of so- 
lutions is desired for slightly different conditions it is advantageous to 
arrange the runs in a sequence which minimizes radical changes in system 
performance from run to run. 

7. In some applications it may be desireable to incorporate a sen- 
sitivity analysis into the generalized method to avoid needless iteration to 
study slight variations from a particular solution. The sensitivity analysis 


appears to be of particular value for use in real time network operation by 


computer. 
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APPENDIX: LIST OF SYMBOLS 


(=) 
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consumption at node j (in cfs) 


hy 
ll 


sum of the flows into node j (in cfs) 


Ey. 


ale! 


Rie 
1) 


head at node j (in feet) 

number of nodes in the network 

number of links (elements) in the network 
discharge from node i to node j (in cfs) 


resistance of the element connecting node i with node j 


resistance of element number k 


=i) 


07/42/67 — 
_ PROGRAM SUP 


Cc SUP 
C NETWORK ANALYZER PROGRAM 

_C._..._THIS VERSION. GOUD FOR 125 PIPES, 79. NODES Soo oe 
: 3 


2009 FORMAT(10H SOLUTION. 13,11H REACHED IN,14.11H ITERATIONS+ 15, 
Peet SHOOSCTILATIONS) 
7092 FORMAT(1]4) 
2010 FORMAT(C1H ,14,2X,4140F94152Xs2F8,3522X 0 N60 2Xo F7,195%rA624K4,F 7,1) 
—2011 FORMAT(93H NODE CONNECTING PIPE. ELEVATION.» CONSUMPTION = SraT 
1US TOT HEAD = STATUS PRESSURE HEAD) 
1005 FORMAT(IXs,9HITERATIONs14,28H MAX, UNBALANCED DISCHARGE=+E14,6,7H 
ee NONE, PA) ae wt seinen iintearan weer casas 
e012 FORMAT (41H ,11X; 7HNUMBERS, 6X QHINVERT Ber AX; SHOrS 15%) SHMGU, 4X24HCON 
1554X,S52HFT H20 HEAD ELEVATION FTy/) 
Pee FORMAT OW 4 3(14,2X),2X,F5,1, FAQS 2 OXF 6.1, 5Xs FB. 4s 5X, AGs QF KS) 
¢015 FORMAT(1H ,86H PIPE FROM TO DIAMETER LENGTH HAZEN (C) RE 
ASISTENCE = STATWUS -- DISCHARGE --) 
—2016 FORMAT(1H ,8X¥,77HNODE NODE. INCHES FEET COEFFICIENT  Rarcn, 


iW DP) ey) RES CFS MGD,/) 
Siva rORMAT(CIH ,////) 
GB Laat OO eC ET ote RN crs Seal ale Ah Sh ck ak ltd 


1002 FORMAT(3F10.2) 
1003 FORMAT(I4sF10.4) 
1004 FORMAT(14,2F10.2) see ance! ie © ON Beaks Ne Be iain te aE cas Wl 
COMMON NJeA»CORR, LUKsNUK, LL» MON, i 
DIMENSION A(79s80),CORR(79),H679) »CONS(79) sELEV(79) 2F (79) 
ee NA TON TARLEACG) NC79,79) ,[UKE79) ,XSTAT(O), ICONG4) ee 
DIMENSTON 0(79,79),0(125)5AL (125) ,COMP1(79) »COMP2(79),CHW(125) 
DIMENSTON RMIN(79) »RMAX(79)2R(125) 
Meee READ A005; CTAB LEA CT) (12456). 0 0 Sa ee eee 
4005 FORMAT(11A6) 


C 
al SI ee 
ie ; 
1 READ 1000,NJ,NL . 
BemeeeePREN ET GOO UNG ENE os ee ee 
NUK=0 
NSOL 30 
= + pie Pt eas no. Ae enema sieiee 2 tiles el DM 
| -THOLDS te 
Cc. INITIALIZE NOU» 1) | 
Re i ise he ee ee 


DO 10 J21»NJ 
10 N(J,1)20 
C  ~—sSs INPUT UNITS (13) CFSse4 MGDS41 | 
: READ 1003+TUNITS,ERQ 


c 
READ 1000»NUP 
C >_SE 
C caesar nee AND PIPE PROPERTIES 
DO 20 fl=et.NL 
Do READ 1000s, INP 


PRINT 1000,J,I1,NP 


N(J,I) SNP 
NOI,J)2N(J,1) 


READ 1002+AL(NP),DO(NP) sCHW(NP) 
PRINT 1002,AL(NP)sD(NP)sCHWONP) 
R(NP)=850260.0*AL(NP)/C(CHW(NP) a1, 85) *(D(NP) eed, 8/)) 


IF (NL @NUP+11)15220520 


15 NUK="UK +4 
RMIN(NP)SRONP) &(CHW( NP) **1,85)/70.8 
RMAX(NP)SRONP) &(CHWCNP) #1 ,85)/(160.0"*1,85) 


2008 FORMAT(1Xs4HPIPE,13,7xH 


LURK CNUK) =NP +3000 


PRINT 2008,NP,RMINCNP) »>RMAXC(NP) 


CUNTINUE 


NODE HEAI)S 


READ .10002NUP 


DO 59 ITsteNJ 

READ 1003.J,HOLU 
PRINT 10038,J,HOLD 
HC J) =HOLN 


TF CN J=~NUP=3)40,50750 


—40 NUKSNUK +4 


1UK (MUK) 2J#1000, 
CONTINUE 


“NODE CONSUMPTIONS 


READ 1000.NUP 


eal B18 Nee 2 Ted in adj mae 
READ 1003, J/HOLD 


PRINT 1003,J,HOLN 


TE CMUNT US) S125 toe 


CUNS(J)SHOLD«#1,55 
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: 
C 
60 
ae 
C 
52 
G 
C 


URS 


21 CONS Cy SHO Dee 
53 IF CNJ-NUP- WS ete 70 


62 NUK=NUK +4 


_LUKCNUK) =J3#2000 


70 CONTINUE 


SO NODESELEVATLONS 


DU 89 M=4i.NJ 


READ 1003+J,HOLD 
PRINT 1003,J,HOLD 
PRINT 9010,Ms1UK(M) 


RMIN=,E14.5,7H 


9010 FURMATC1Xs4HIUK(,13,2H)=,15) 


C 


210 DO 241 Jsi,Ny 


Re ir sed A ead tac A bad A a ve 


60 ELEV(J)=HOLD 
SSOLV2 
243 CONTINUE 


COMP1(J)=0,0 
COMP2(J)20.0 


ACI, J)=0, U 
240 A(J,1)80,0 


_ 2414 CONTINUE 


6055 CUNT INUE 
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RMAX=,E14,9) 


ALL ELEVS, MUST BE KNOWN 


NITER=0 
C TU CHANGE ALL C=COEF TO NEW VALUES, 
C OTHRWISE PUNCH 0 IN COLUMN 4 


et CAND  1002.COEF 


feccstmiesqcemetengso7 |. ©. - 


mo Us 01/508 NP=t, NL 
CHW(NP)SCOEF.. 
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PUNCH NEW COEF IN CULMN 4 


7508 R(NP)=859260. O*AL(NP)/((CHW(NP) e817, B5)*(D(NP) #84, B/)) 


7506 CONTINUE 
cee NOS = 9. OP eo a iaok 
250 NITERENITER+1 
IFCNITER-100)251,9202,9202 
eee 0 300 Jel ,NJ 
DOeso 08 te lsN 
IF (CNCJ.21)1300,300,280 
mere ou NPEN( I, J)... 


Q( J, L)E(HCL) HC) )Z(CRONP) #80, 54) *((ABSF(H(1)- H(J))) #40, 46)) 


290 O(l,JjJ)s-Q(U,1) 
—-— 3.00 CONT Lie 


Cc CALCULATION OF THE RIGHT HAND SIDE AND CHECK FOR MAX ERROR 


SMAX20.0 
eee DU SOO zd NU 
FC J) 2CONS (J) 
NUE sii. 121,N0 
- mete ON C1790) )3)S3115311.540 
Smee sh Co) +005, 1) 
311 CONTIWUE 
eee SUME FC) 
SUM=ARBSF (SUM) 
IF (SMAX=SUM)992,320,320 
ema MAXSSUM oo. 
NODESJ 
$20 CUNTINUE 
ae PRINT 1005,NITERsSMAXsNODE 
TF CERQ*ABSF(SMAX) )990,990,590 
990 IF(NITER=10)9102,59029102 
9102 CONTINUE. é 


c CALCULATION OF THE MATRIX A(KeL) 


Pe iepur4ol K=1,NJ 

ee a ee isan tag ees aerate 
DO $50 Le ils Nd 
ITYPE=TUK(L)/1000 

me GUT 550,590.49 00.1 TYPE 


C 
c UNKNOWN HEADS 
eS emer Ce) et 0D fe 


IF (1-#J)340,3560,.3840 
S40 IF (NO€JU,I)) 4502450,350 
meee Oe NPN (3, t) 


$53 AC(K,L)=20, 54/(( (ABSF(H(I)-H(d))) #80, 46) *(R(NP) #80, 54)) 


GO TO 450 


MO 0 ae ee an 


DO 380 I=si,NJ 
TFCN(J,1))2380,3580-570 


sn S7 DR NPENCJyT)2 chet td 


373 DFDN = 0,54/(( (ABSF(H(1)=H(d))) #*0, 146)" (R(NP) #80 ,5 54)) 
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374 A(K»L)=A(K,L)-DFDN see eer 


$80 CONTINUE 
GO 19 450 
GC - » =e — ne oe 


C  _-UNKNOWN CONSUMPTIONS 
390 [=IUK(L)-2000 


ee IF (1#J3450,400,450 ae po 4S nner mercer Se de ee 
400 AC(J,L)31,0 
GO T) 450 
ml OMe Bre ee SE re ET re Leena Ruse St 
C UNKNOWN RESISTENCES 
$10 NPSIUK(LY=3000 
DO 440 1s1,NJ we poh nei ment dE ea 


IF (N(64U,1))440,44902420 
420 IF (NP-N(Jo1))440,4305440 
450 Al Ks b)ds-0.54e(H( I) = HCI OC RONP Dod 54) * CC ABSE (CHC TI “H(J))) #80, 46)) 
440 CONTINUE 
450 CONTINUE 
4591 CONTINUE potenti tg RES 
C ENTER RIGHT HAND SIDE IN A(K,NJP1) 
NO 440 Jel,NJ 
JeNJPL) SF OC) SS eee 


C SOLVE FOR THE CORRECTIONS 
ae: CAC USSEL ater 2 Poem emt MINS ERAGE a oe 
JL 08 DOSSSOVG= i Ne 
TF CARSF (CORR(L)*COMP4(L) )-0,01)520,520,570 
320 NOS=NO0S+1 Be Se Pratl Dera TN eM Liar es 
560 CORR(L)=CORR(L)/2. 0 
2/0 COMP1(L)=COMP2¢(L) 
280 COMP2(L)sCORR(L). 
DO 585 Lel,NJ 
ITYPR=TUK(L)/1000 
ceeammen (SER RO Man OF Yano N sin We- ds Wisp) GUA Ah a ee Ae 
982 LLEIUK(L)-1000 
H(LLISH(LL)*CORR(L) 
AUTO SES 


983 LL=IUK(L)-2000 
CONS(LL)=CONS(LL)*CORR(L) 
Se he ee ee Ou Fe srincenp neice alae Es oS oh ee 
584 LLEIUK(L)=-3000 
R(LLIER(LL)Y+CORRO(L) 
IF CR(LLD-RMIN(LL) 587,587,586 2 : escapee asec aac 
286 IF (RYAX(LL)-R(LL) 585,585,588 
587 R(LLIERMINCLL) 
ee ek we ee ae aaa ERE MG! Se) ee Di dle eh el, 


588 R(LLY=RMAX(LL)~ 
585 CONTINUE 
GO TO 259 | 


oe nm a a 


— 
ne en ete ee ire one rn er ne RE EEE: 


SSOLV3 


_590 PRINT 2017 oe: salt ca tog pcan 
NSOLSNSOL +4 
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_____._ PRINT 2009,NSOLs+NITER,NOS 
PRINT 2011 
PRINT 2012 
oe 0 600 J=l NJ 
591 CCFS=SCONS( J) 
CMGD=CCFS/1.55 
foe) 4695 11 =4,4 ea: Le ee 
595 I[CON(LL)=0 
LL=1 
fee = 4508 TT =1 NS Se Bee ee ee ee ee 
IF (N(J,1)1597,597,596 
596 ICON(LL)=N(J,1) 
eet i = +d — pig ee ee 
597 IF (4"LL)599,598,598 
598 CONTINUE 
—__599 PRESSH(J)-ELEV() : Se a a a Oe ae ee 
00 693 LX=41,2 
MON=LX 
ae eo Ee, Sy el nce Oe ag Ns aR 
CALL SEARCH 
IF (MON) 603,603,602 
eevee {7-4 ss ; ia a sr PR eS ee Wreath Ronse ool eli ae bw on: 
603 xXSTAT(LX) =TARLEA ( ‘osc 
600 PRINT 2010,4U,1CON/ELEV(U),CCFS,CMGD,XSTAT(2), H(J),XSIAT(1),PRES 
oe PRINT 2077 ee ee 
PRINT 2015 
PRINT 2016 
meeeous NO 640 Jsi Nj  _- Bae SN Ea, 3 ee a SN ee ee ev 
DO 695 teJ,NJ 
IF (N(5J,1))605,605,606 
606 t=N(u, is b ee DO aot I ADEA ND eC Lap IED Sa 
NP=L 
MON=3 
meee ear it (NP) 96905690 ,699 2 ee 2 ee 
690 R(NP)=99,9999 
691 CONTINUE 
nell a ds : ae peek Cee 
CALL SEARCH 
IF (MON) 613,613,612 
meeeol? t7=4  _ eee oe Cae eee ee 
613 XSTAT(4)=TABLEA(LZ) 
QA=0(1,4) 
Te a Pe en ee 5 eae a eS 
Seapetediae 
=QC/1.55 
ae PMc icon oeoa: 65022 
620 PRINT 2013,NP,JaI1> D(NP),ALCNP), .CHW(NP)» R(NP), XSTATS641),UA+QB 
60 TO 405 : 
633 PRINT 2013,NP,],J+D(NP),AL(NP),CHW(NP),RINP),XSTAT(1)?,0C,QD 
605 CONTINUE 
640 CONTINUE 
PRINT 2037 pies ie = 
IF (ERQ*ABSF(SMAX) 1994920229202. 
9202 CONTINUE 


we nee tee ne err nee et ere pemmem ne, 


erg te TE a 07/12/67 


0 BEGIN CHANGES IN FIXED HEADS, CONSUMPTIONS :RESISTANCES OR LOCATIONS 


C OF UNKNOWNS 
C FOR SOLVING SAME NETWORK WITH CHANGES PUNCH 0 IN CULUMN 4 
FOR SOLVING NEW NETWORK PUNCH 1_IN COLUMN 4_ oe 
READ 1004,JCHNG 
IF { JOHNG#1)709391427093 


DOP BSS UPR INT OEE Re Se ee ee. meet 
feta gt FORMAT(//////1X+ 31HCHANGES “IN, CONSUMPTION OR HEADS/) 


READ 1004,NN 


BO Os eee ee ee ee 
7502 DO 7500 1t#4,NN ae 
READ 7097-KC,FLOW 
PRINT 70907 KC) FLOW. 
IF CIUNITS=1) 6666, 666516666 | 
6665 FLOWSFLOW/0.646517 


7097 FORMAT(14,3F12,6). 
7500 CONTINUE 
eS OR EAD (2 0R9yNNer so. Peis ee gee 

IF (NN=4)8055,8055»7504 

7504 DO 7099 T=4,NN 
PRINT 1004,J,HH- er? aie eames ated 
HC JU) SHH 
GO TN 8055 ie eo Se Sp Sc eae, ales Ria eae 
END 


07/32/57 
SUBROUTINE USSEL 
CUMMON NJUsDFDH,SOLe IUKs NUK» LL» MON, Y 
NIMENSTON DFDH(79.80)+S0L(79),1UK(79),A(79,80) 
9415 FORMAT(24H USSE1 CANNOT SOLVE THIS) 
NUPLSNU+4 
NSUB2=0 
BecvUSDOS40t Jel. NJ 
JPN=J+NSUB 
IF CNJ-JPN1402,403,4038 
402 JPNSJPN-Nw 
403 DO 491 Ie1,NuUP4 
401 A(J,J)=DFDH( UPN, 1) 
PHU L404) Jei,NJ 


M=J+1 
405 AJJ=A( Usd) 
fee TE CABRSE CAI) -0.000001)4046.407,407.. ee eae a Ree ee 


406 IF (NU-M) 409,408,408 
409 NSUBSNSUR+4 
conn seat F (NU"NSUB) 41459002400 
408 DO 410 J=1,NJUP1 
DUMMY=A( Jo] ) 
ae Ae EAC Ma Lo . ae a cea ee Me, Re 
410 A(M,])=sDUMMY 
M=M+4 
mee GO: TOA nsS . Ae Mr Se ce eee 
407 DU 411 LeJ,NUP1 
eA te) SACU) Add 
_.___NO 404 NROWS4,NW_ ce Bahn eps! = onl yet Ree Pen es ee eae 
IF (NROW-J)412,4042412 
412 AB=AC(NROWs J) 
0 44:3. Ke NIP A Pik Riso Sree seo is Pear ae 
413 A(NROW,K)=A(NROW,K) -ABHRA (JK) 
4U4 CONTINUE 
ecm gp OD SE Bs WS A ne ce ~My ee eh enna Beactaal et Een 
414 PRINT 9415 
$31 FORMAT(2xX%»,&14.7) 
po DO AIO JET, NIPL eee aS ie ee ee Se ee ees 
NO 419 I=21,NJ 
419 PRINT 431,DFDH(1,JJ) 
416° 00. 447 Js, NJ 
: JMN=J-NSUB 
pee BP ALINNG 4905430 6497 ee es ee 
420 JMN=UMN4#NJ 
417 SOL(J)SACUMNINJPSY) 
BB UR N ties ots, boy <0) Be ener er te A ea ee ee eee 


—_____ SUBROUTINE SEARCH : eat 
CUMMON NJ» As CORR, TUK, NUKsLL > MONG J 
DIMENSION A(79,80)»CORR(79)+TUK(79) 
Seren ee ON ee 
DO 902 LL®1,NUK 
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From: 


slic 


Subject: 


Ghaeles A, Maguire & PA ociatss 


Consulting Engineers 


S. J. Madden INTER-OFFICE MEMORANDUM 
Files Job No.: 639.0 
Corrosion Analysis-Comparison of CIPRA Method with Date: August 18, 1967 


Hinchman Method. 


The two methods of corrosion analysis of cast iron pipe which have been 
demonstrated to Chas. A. Maguire & Associates are the Hinchman Co. method and 
The Cast Iron Pipe Association (CIPRA) method. Both methods evaluate corro- 
Sion from two points of view, electro-analysis and soil analysis. 


With respect to electro-analysis, the processes differ as follows. The 
Hinchman Co. method requires contact with the pipe at a gate valve or other 
accessible fitting, plus contact with the earth at given intervals along the 
pipe. Pipe to soil potentials are taken, first directly over the pipe and 
second about 5' away from the pipe. No physical observation of the pipe is 
necessary. The CIPRA method requires excavation to the pipe. A potential is 
taken between the pipe and the soil adjacent to the pipe. This data can only 
be taken wehn and where excavations have been made. 


For determination of soil resistivity, CIPRA recommends the use of a 
Single probe which records resistivity of the soil adjacent to the exposed pipe. 
Hinchman Co., on the other hand, uses the Wenner Four-Pin method which is 
affected by variations in the soil moisture from the surface to the pipe. 


With respect to soil analysis the method differ considerably. The CIPRA 
method investigates soil conditions at predetermined intervals by boring to 
the level of the pipe and obtaining soil samples. The samples are either 
field or laboratory analyzed for pH, salt content, oxidation reduction poten- 


tial, soil type, etc. The Hinchman Co. ubilizes excavation wherever available 
to determine pH. 


In short, the Hinchman Co. specializes in electro-analysis using soil 
information where available. CIPRA, on the other hand, is concerned princi- 
pally with soil evaluation and utilizes electro-ana¥ysis where possible. 
Information from either method must be interpreted in light of recorded his- 
tory of breaks, observed corrosion, and previously collected date. 


FORM 61-1 (efor a! Maguire & cornia 


Consulting Engineers 


From: §. J. Madden INTER-OFFICE MEMORANDUM 
To: Files Job No.: 639.0 
Subject: Demonstration: Aug. 8 - 9, 1967 Date: August 1], 1967 


Cast Iron Pipe Research Association 


zz Corrosion analysis si + 


A corrosion analysis of in service cast iron pipe has been developed by the Cast Iron Pipe 
Research Association (CIPRA). The testing procedure was demonstraded on August 8, 1967, 
by Messrs. Warren Hunt and Robert Metz and again on Aug. 9, 1967 by Mr. Robert Metz. 
Lengths of water pipe were out of service for cement lining in the West Roxbury area. 
Access excavations were made at 500' intervals exposing short sections of the main for 
inspection. An excavation was made in the Copley Square area and the main was inspected. 


The testing operation includes two analyses, chemical and electronic. The chemical 
examination is conducted on a representative sample of the soil adjacent to the pipe. 
Determinations run include, pH, moisture content, sulfates, and soil type. The electronic 
determinations include soil resistivity in ohm/c.c. and pipe to soil potential in milivolts. 

If a pipe to soil potential exists with a low resistivity soil corrosion will occur due to 
current passage depending on the above mentioned chemical variables. If there is no 
potential or if a potential exists in the presence of high resistance soil electrolytic corrosion 
will not be a problem although chemical corrosion may cause trouble. The pipe is then 
physically examined and the extent of corrosion compared with the test data. 


The value of the method is not directly in the test results of a specific section of the system. 
The purpose of the process is to collect and record data through physical excavation of pits 
and examination of the pipe visually as well as analytically to determine the extent of 
corrosion and the variable contributing to corrosion. A continuous record of all conditions 
at the random examination pits as well as any data available on soil conditions and geology 
of the city is kept. With the information collected and built up, the extent of corrosion of any 
section of the city can be evaluated on the basis of testing alone without physical excavation 
and examination. The test data obtained by auger borings is simply compared with similar 
conditions and an evaluation of the corrosion can be inferred. The results of tests on a 
single reach of water main are not meaningful unless considered in the light of corrosion 
information found under similar conditions. 


The procedure is quite thorough, examining as many variables as is possible. The main 
disadvantage of the method is the requirement for boring to the main since many areas of the 
city are underlain by very rocky soil, and the fact that electronic equipment is not useful 

in the presence of random D. C. currents. 


FOHM 61-1 ChE BZ Maguire é&y WA iotiales 


Consulting Engineers 


Frome ee siaaden INTER-OFFICE MEMORANDUM 
To: Files Job No.: 639.0 
Subject: Hinchman Company - Corrosion Analysis - August 4, 1967 Date: August 11, 1967 


Boston Water System 


A method of electronic evaluation of the extent of corrosion of cast iron pipe in service 
has been used extensively by the Hinchman Company, of Detroit Michigan. The method 
was demonstrated by John Fitzgerald, Vice President of Hinchman on August 4, 1967 in 
the West Roxbury area. Water mains in this area were out of service for cleaning and 
cement lining and were readily accessible for inspection. 


This process offers a method of corrosion evaluation of pipe in service without physical 
excavation for visual inspection. Basically the equipment measures electrical activity on and 
in the vicinity of the pipe. 


This activity can be used as an indicator of the surface corrosion (graphitization) of the pipe. 
More specifically the procedure is as follows: 


The first step is to select a reach of pipe with electrical access, i.e., an exposed 
hydrant gate valve for contact is ideal. 


Contact is made with the gate and with the soil at some distance away to check 
electrical continuity of the pipe. Contact with the gate is held and voltage readings 
with the electrode are taken at arbitrary intervals, usually 25!. 


Two readings are taken at each station; one over the main and one in the soil 3' or 4' 
away from the main. By comparing the voltage readings at each station a direction of 
current flow is established. Since magnitude of current flow is determined by resistance 
as well as voltage drop a measurement of soil resistivity is also taken. The data can 

be evaluated using Ohm's Law and the extent of graphitization is estimated from the 
electrical activity. 


Three reaches of pipe were evaluated by this method. The first section had just been cement 
lined and a hydrant gate, tee and section of 12" main were exposed. A visual inspection of 
the condition of this pipe seemed to correlate with the evaluation of the electronic data, 
generally good condition with spot areas of higher corrosion. The second length of main was 
not exposed and therefore the analysis could not be spot-checked as above. The analysis was, 
however, reasonable judging by the known age of the main. Inspection of the third reach 

of pipe was more informative. Work pits (3) had been opened at 500' intervals. A short 
section of pipe was removed from each to allow access for cleaning and cement lining opera- 
tions. One 500! length was examined electronically and an evaluation made. The pieces 
removed consisted of 2 nipples approximately 4' long and one bell ended offset. These 
sections were examined carefully using a sharp instrument. The electronic analysis was that 
the pipe was in generally excellent condition for its age (cast 1861). Some graphitization in 
spots but no severe corrosion. One reason for this lack of corrosion was extremely high soil 
resistivity. Visual inspection showed some pocket graphitization, and a little graphitization 


From: S.J. Madden #639 .0 


To: Files -2- August 11, 1967 


around the ridges of the bell on the offset, but in general quite sound and serviceable pipe. 
lt should be noted that all areas examined exhibited non-corrosive soil conditions. The 
method was not demonstrated in a high corrosion area. 


The process has one main advantage. It gives an evaluation of corrosion conditions of a 
pipe in the ground, in service, without excavation. It also gives an idea of the location 
of weak areas which may become future breaks. 


The process has certain disadvantages. One is coping with stray ground currents. The 
current flows from pipe to ground are of very small magnitude and therefore stray currents 
may introduce serious error. Random D. C. currents seriously interfere with the process. 
The presence of stray currents can be determined immediately before taking readings and 
therefore the engineer is aware of the condition and can use the process with discretion. 


It should be realized that it is a subjective and not an objective test and therefore the 
results should be interpreted by an expert. It should also be realized that the process 
measures only electro-potential alone and cannot consider chemical conditions of the soil 
or groundwater, and the results should be considered in this light. 


SFM: jf 


cc: K.P. Devenis 
C. D. D. Howard 
R. A. Barrows 
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HINCHMAN COMPANY CORROSION REPORT 


ABSTRACT: A preliminary corrosion survey was made in Boston to assess 
current techniques for predicting the in-situ structural 
condition of cast-iron pipes. The results indicate that 
current electronic methods require correlation with other 
data. 


Charles A. Maguire & Associates 


Boston Hartford Providence 


CORROSION ENGINEERS Francis Palms Building + Detroit Mich, 48201 ° Telephone: 318-962-6272 
THE HINCHMAN COMPANY 


August 16, 1967 


Mr. Charles D. Howard 
Hydraulic Engineer 

Charles A. Maguire & Associates 
178 Tremont Street 

Boston, Massachusetts 02111 


Subject: Corrosion Survey, Boston Water Company 


Our Job No. 767-1118 - Your Job No. 639.0 
Dear Mr. Howard: 


We have completed the brief corrosion survey of three lines in West Roxbury, Massachusetts. 
Six copies of the report are enclosed. One of these has been left unbound and was printed 
on plain paper in order that you may easily include it in the appendix to your report. 

The general corrosion information, found in the back of the bound copies, has been 

omitted from this copy per your request. 


We found that the survey data correlated well with the visual examination. The pipes 
were found to be in generally good condition externally, and this was to be expected in 
view of the pipe-to-soil potentials and the soil resistivities measured. It is important 

to note, however, that this information is not necessarily indicative of piping elsewhere 
in Boston. Stray current, such as that often found around rapid transit systems, will cause 
severe corrosion even in very high resistivity soil. Consequently, complete corrosion 
studies need to be made in other areas in order to establish local conditions. 


It is recommended that corrosion surveys be established as one factor in the evaluation of 
the reconditioning program. Where you desire excavations, for example, they can more 
realistically be located through a corrosion survey than by random sampling. Also, such 
surveys are valuable in planning new extensions. The report mentions several water 
companies that use corrosion surveys as standard practice. 


Please extend our appreciation to Mr. Pinkul for his assistance and cooperation while 
Mr. Fitzgerald was on the job. We have enjoyed working with you on this project and 


look forward to continued association. If you have any questions, please do not hesitate 
to call. 


Yours very truly, | 


Pi ZE 


OSAMU nao 
LHW:dkn Aewis H. West, P.E. 
Enclosures oe ; 


Report of External Corrosion Survey 
Cast Iron Water Mains 
Temple, Constance and Spring Streets 
West Roxbury, Massachusetts 
(Boston Water Company) 


Prepared For 
Charles A. Maguire & Associates 
178 Tremont Street 
Boston, Massachusetts 02111 


Our Job No. 767-1118 
Your Job No. 639.0 
August 16, 1967 


ohn H. Fitzgerald, Ill, P.-E. es ] Lewis H. West, P.E. 
Project Manager President 


The Hinchman Company 
Engineers 
1104 Francis Pulms Building 
Detroit, Michigan 48201 
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Report of External Corrosion Survey 
Cast Iron Water Mains 
Temple, Constance and Spring Streets 
West Roxbury, Massachusetts 
(Boston Water Company) 


INTRODUCTION 


A corrosion survey was conducted on cast iron lines in Temple, Constance and Spring Streets, 
West Roxbury, Massachusetts on August 4, 1967. The purpose was to evaluate the use of 
corrosion data in the reconditioning program of the Boston Water Company. 


The lines tested were found to be in good condition. Soil resistivity was high, above 
25,000 ohm centimeter, and appreciable corrosion of cast iron rarely occurs in this type 
of soil, particularly in such non-=stray current areas. Survey data correlated well with 
visual ins9ection of the lines tested. The results, however, must not be considered as 
representative of pipe throughout Boston; and additional tests need to be made elsewhere 
to determine local conditions. The presence of stray current, for example, will cause 
severe corrosion in otherwise relatively non-aggressive soils. 


We recommend that corrosion surveys be included among the factors necessary to determine 
the condition of existing pipelines. The data, along with the break history in the area, 
can be evaluated to formulate the proper course of action. Where excavations are desired, 
they can be located much more meaningfully by a corrosion survey than by random sampling 
and, thus, more reliable information can be obtained. Corrosion surveys should also be 
made along the routes of proposed pipelines. From the data gathered, corrosion control 
measures, prudent choice of materials, etc. can be determined. Several modern water 
companies in this country use corrosion surveys as standard procedures, ancl we recommend 
that such surveys be established in Boston. 


RECOMMENDATIONS 


A. Lines Tested 


These lines were found to be in good condition and cleaning and lining should be 
continued. No external corrosion control measures are recommended. 


B. Use of Corrosion Surveys 


Le Reconditioning Program 


Pipe-to-soil potentials, soil resistivity, soil pH and stray current studies 
should be included along with pressure drops and other tests to determine the 
condition of existing pipe. Excavations, already necessary to examine pipe 
interior and for cleaning and lining operations, should be located from 


le 


pipe-to-soil potential data rather than at random in order that the worst (or 
best) exterior pipe condition may be seen. The break history should also be 
studied to sce if typical corrosion patterns are evident. All water main 
breaks should be evaluated to determine if graphitization is present. While 
the actual break may be due to a physical stress, the cause is really corrosion 
when graphitization (a corrosion phenomenon) has weakened the pipe. 


Water treatment should be considered for control of interior corrosion. The 
economics of this versus cement lining should be explored. 


A corrosion survey should be run along the route of proposed new mains. Soil 
resistivity and pH, stray current information and a general study of experiences 
in similar arcas shouid be included. From such a survey, necessary corrosion 
control can be developed. The steps taken may include cathodic protection, 
coating, stray current bonds, and use of alternate materials such as concrete, 
asbestos cement or steel. The choice of material should be based on a total 
economic study, one factor of which should be corrosion control. 


CONCLUSIONS 


A. 


Lines Tested 


These lines were found to be in good condition. Electrical tests correlated well with 
the results of visual inspections. Soil resistivity is high (well above 25,000 ohm 
centimeters) and appreciable corrosion of cast iron is not to be expected in this area. 
No breaks have been reported on these lines. Except for a slight amount on Temple 
Street, no stray current was found. 


Only a small area was tested. Additional testing is necessary to determine conditions 
in other locations throughout Boston. It should not be concluded that cast iron pipe 
will give indefinite service anywhere or that no present lines need be replaced 

rather than simply cleaned and lined. Soil resistivity, stray current and other factors 
vary throughout Boston and each area needs to be individually evaluated. 


Use of Corrosion Surveys 


Corrosion surveys are a useful tool in both reconditioning and extension programs. 
Such surveys are an important factor in determining pipe conditions and the data 
obtained can be used in conjunction with other information to determine the proper 
course of action. Corrosion surveys are standard practice in many water companies; 
San Diego, California, San Antonio, Texas and Philadelphia, Pennsylvania to name 
a few. 


IV. TESTS AND EVALUATIONS 
mee Soil Resistivity 


Soil resistivity measurements were made using the Wenner four pin method. 
Locations tested and results obtained appear in Table |. 


TABLE | 


Soil Resistivity 
Ohm Centimeters 


Average To Average To 

Location 5' Depth 10' Depth 
Temple Street at Railroad Bridge 97,500 Don OU 
Constance Road south of Baker Street 47,000 36, 300 
Spring Street at Walnut Street 33,500 28, 700 
Spring Street at Gould Street 115,000 72,500 
Spring Street at VFW Pky. 545, 000 362, 000 


(very dry here) 


These soils are classified as very high resistivity and are normally non-corrosive 

to cast tron. Differences in resistivity along a pipeline also cause corrosion, with 
corrosion occurring in the area of lower resistivity. Note that on Spring Street the 
resistivity increases southbound toward VFW Parkway. In these soils, however, only 
minor corrosion of cast iron is to be expected despite the differentials observed. In 
general, corrosion of cast iron becomes significant only in soils below 5,000 ohm cm. 


B. Pipe-to-Soil Potential Measurements 


These measurements were obtained using a copper-copper sulfate half-cell anda 
potentiometer/voltmeter. Contact to the earth beneath the paving was effected 
by drilling a hole through the pavement. Corrosion is indicated by the specific 
values of the data and by over-the-pipe readings that are higher (more negative) 
than remote readings. Extensive graphitization is revealed by very low readings 
(0.2 volts, e.g.). 


To make these tests over a length of pipeline, it is essential that the pipeline be 
electrically continuous. With cast iron pipe, slip and mechanical joints are 
generally not continuous whereas poured lead joints usually are. The pipe involved 
in this study was all lead joint and tests confirmed that electrical continuity existed. 


The following data were obtained: 


Cee a ed 


Pipe-to-Soil Potential 
Volts Negative to CuSO, 


Over © ay 
Pipe Remote Remarks 
Hydrant w/o RR FC -540 Fluctuations of 
25" 640 620 005 indicate 
Pe lth .600 Po7U stray current. 
| 100' 620 -620 
FE | 125' 540 .570 
Pious .630 .590 
| 175" 630 640 
200' .620 . 640 


No extensive graphitization is indicated, but several points of active 
corrosion are evident. In view of the high soil resistivity, potential 


differences observed indicate relatively minor corrosion. 


— meme =- — — — — — = om 


Pipe-to-Soil Potential 
Volts Negative to CuSO, 


Over sh 
Pipe Remote 
Hydrant at 142 Constance . 580 .480 
ady . 580 . 500 
pee, .630 . 580 
ews . 580 - 940 
100' . 580 Po7U 
N ea ast -610 SVAN 
ivsia) .640 .620 
175s - 950 .600 


Over-all corrosion is evident here. With corrosion thus spread out over the 
pipe surface, no severe attack is indicated. Extensive graphitization also 
is not revealed. | 


stl el eat a a eb et en eo et eee 


Pipe-to-Soil Potential 
Volts Negative to CuSO, 


Over a3 
BPE SIRE 
Gate, NE corner Gould .610 .540 
San tae | .540 fee{®) 
45' .480 Po 
ayer .510 EOoU At Excavation 
Hydrant n/o VF W Parkway .610 . 560 
S 25. 610 aye) 
35: ard) .630 Excavation 
151) -610 . 560 Gate, cor. VFW Pky. 


Here again, no severe graphitization is indicated. Corrosion is fairly well 
spread over the pipe surface with the pipe at the excavations being the least 
affected. 


oe Visual Examinations 
ie Temple Street 


_ Three feet of pipe were examined at the hydrant west of the railroad and found 
to be free of any appreciable corrosion. One area, 2" x 2" of surface 
graphitization, was found. The pipe is about 30 years old. 


ee Constance Road 


No inspection was made. Shouid a future examination be desired, excavations 
should be made at points 50' and 150' north of the hydrant at 142 Constance. 
These points represent the most active corrosion. The pipe is about 30 years 


old. 


3. Spring Street (Pipe about 70 years old) 


a. Between Walnut and Moreland Street 


Co ye Oe a ae eee oe ee ee ee e ° . Oo e e e e 


Two removed sections were examined and found to be in good condition. 
Graphitization to a depth of 1/16" was found over about 5% of the surface; 
otherwise only general corrosion had occurred with very thin surface 
graphitization evident. inside, there was 100% turburculation with 
graphitized areas up to 1/8" deep under the tuburcules. 


aS en 


ee Gould Street 
A five foot removed section was examined. Again, about 5% of the 
surface exhibited graphitization to a depth of 1/16" with the remainder 
of the surface in good condition. Graphitization up to 1/4" deep was 
found under the interior tuburcules. 


Gs VFW Parkway 
The excavation here was not completed during our tests. The pipe is 
expected to be in excellent condition, however, based on the electrical 
tests. 


OTHER EVALUATIONS 


When cast iron pipe corrodes, the ferritic portion is lost and the carbon or graphite, along 
with products of corrosion, remain behind. Such "graphitized" pipe, while retaining the 
appearance of the original structure, lacks strength. If, however, it is not subjected to 
excessive internal or external stresses, graphitized pipe may give indefinite service. Main 
breaks usually occur at places where the pipe wall has been weakened by corrosion. Typica! 
of these failures are circumferential breaks where the entire wall has graphitized and large 
holes in the pipe where plugs of graphite have developed. These types of graphitization 
usually occur in soils below 5000 ohm centimeter resistivity. Actual pitting and evident 
corrosion of cast iron generally occurs only in soils below 1000 ohm cm. Above 5000 ohm 
cm, surface graphitization generally takes place and severe corrosion is seldom found. Of 
course, the presence of stray current, such as from the MBTA transit lines, will alter this 
pattern and may cause severe corrosion in high resistivity areas. 


Experience has shown that once corrosion failures begin, they increase logarithmically with 
time. The same is true of cast iron main breaks when they are due to corrosion. If main 
breaks, when plotted on semi-logarithmic paper, exhibit a straight line, then the true cause 
of the majority of the breaks is corrosion. When making these plots, it is important to 
choose areas in which all the pipe is about the same age. 


Corrosion surveys can be very useful in reconditioning programs as well as for future extensions. 
Knowledge of soil resistivity and the presence of stray current will indicate if appreciable 
corrosion of cast iron is probable. 


Pipe-to-soil potential measurements are helpful in determining the exterior condition of 
existing pipelines. 


Locations for bell hole examination of the pipe surface can be chosen by using potential 
measurements to find the worst areas. This leads to more accurate results than can be 
obtained from random selection of excavation sites. In areas of non-electrically continuous 
joints (mechanical or slip joints, e.g.), detailed tests cannot economically be made. 
General conditions may be determined, however, from spot tests at hydrants or valves. 


atten 


Finally, by combining the electrical tests with a study of the break history of the line in 
question, the over-all corrosion situation can be determined. 


Thus, corrosion surveys become one of the factors necessary to evaluate the future 
performance of existing lines. The survey, when combined with pressure drop tests and 
visual inspection of the interior and exterior of the pipe, will give a reliable picture of 
the piping condition. 


For pipeline extensions, soil resistivity, soil pH, presence of stray current and knowledge 
of the behavior of existing pipes in similar areas will dictate the corrosion prevention 
necessary. Among the items to be considered are coating, cathodic protection, joint 
bonds and use of non-metallic pipe. Note that cement type piping is not limitless in its 
use either, and generally is not recommended in soils below pH 4.0, Inhigh sulfate soils, 
sulfate resistant cement is necessary. 


Boston Water 
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CAST IRON PIPE RESEARCH ASSOCIATES REPORT 


ABSTRACT: A preliminary corrosion survey was made including measurement 
of soil chemical properties and the use of electronic methods. 
The suggestion is made that continuing corrosion surveys as 
part of normal Water Divison operation would be desirable. 


Charles A. Maguire & Associates 


Boston Hartford Providence 


REPORT ON OBSERVATIONS OF CAST IRON WATER MAINS 


BOSTON, MASSACHUSETTS 


WATER DIVISION 


AUGUST 7-8, 1967 


FOR 


Charles A. Maguire and Associates 
178 Tremont Street 


Boston, Massachusetts 


"REPORT ON OBSERVATIONS OF CAST IRON WATER MAINS" 
BOSTON, MASSACHUSETTS 
August 7-8, 1967 


At the request of Charles A. Maguire and Associates, a limited number of 
observations were made with regard to cast iron pipe serving the Boston 
Water District. The field investigation was completed by Research Engin- 
eer, J. Robert Metz and Regional Engineer, Warren J. Hunt, both of Cast 
Iron Pipe Research Association. In order to demonstrate the procedures 
followed by Cast Iron Pipe Research Association in evaluation of pipe and 
environment, observations were made at a few locations. The results of 
these observations are listed on the following pages. 


In addition, typical water analyses were reviewed. From the results fur- 

nished, it is concluded that water to which this system is exposed is ex- 

tremely aggressive. It is expected that cast iron water mains with ordin- 
ary shop coating would be severely tuberculated upon extended exposure to 

the water. 


Electrical potential readings at locations 1,3 and at Copely Square did not 
indicate evidence of stray direct current at the first two, but did indicate 
the possibility of stray current at Copely Square. This should be further 
investigated. 


RECOMMENDATIONS : 


The following recommendations are intended to help in evaluation of cast 
iron pipe in the Boston water system, and in assuring continued good results 
in the operation of the system. 


1. Personnel should be trained to investigate soils and 
interpret soil characteristics in the Boston system. 
The Cast Iron Pipe Research Association offers assis- 
tance in training engineers in this work and in direct 
assistance in special problems. 


2. It is recommended that a continuing study of pipe fail- 
ure frequency, cause of failure and environmental char- 
acteristics be made. 


3. Corrective water treatment to reduce aggressiveness should 
be subjected to further study. 


This report was abstracted from the report of the CIPRA submitted to Charles 
A. Maguire and Associates by W. Harry Smith, P.E., Assistant Managing Director, 
on August 28, 1967. 


LOCATION NO. l 


Temple, Stseec sine West ROsxs DULY 
EARTH RESISTIVITY ...... 70,950 ohms-cm? 
(single probe) 


EARTH RESISTIVITY ...... 15,600 ohms-cm? 
(water saturated) 


OXIDATION-REDUCTION..... + 234 mv. 


POTENTIAL 
DHSS) Deis srcteys soso acant« sia th 
SULELDES sro. 76 6 5 BAa6 .. Negative 
SOLL DESCRIPTIONS cee . Brown, very rocky. Moist sand. 
PIPE< CONDITION pee ee Generally sound, no pits. 


LOCATION NO. 2 
Spring Street at Moreland, West RO x bury 


EARTH RESISTIVITY ...... 1,600 ohms-cm3 
(single probe) 


EARTH: RESISTIVE TV ae-eereseee 800 ohms—Cm> 


(water saturated) 


OXIDATION-REDUCTION..... + 186 mv. 


POTENTIAL 
DE aa eater crete eee oie cheteke 6.3 
SUD TOES aeccs ereenee reee Positive 
SOIL DESCRIPTION ...... Blk. sandy soil with decayed wood 
PIPE CONDITION +++... Few scattered shallow pits, one 


-O91 inches deep, .625 inches 
in diameter, pipe manufactured 1878. 


LOCATION NO. 3 


Spring Street at Gould, West Roxbury 


EARTH RESISTIVITY ...... 10,000 ohms-cCm3 
(water saturated) 


OXIDATION-—-REDUCTION..... sty Ageley aie 
POTENTIAL 
MIC te eee win we oe ee seo ie 
OS Trace 
Peete OGEOCRIPTION .....- Gray brown clay, plastic, saturated. 
ee Class @hee— lL 67 br 


LOCATION NO. 4 


View Parkway 500 Ft. E. of Rotory 
EARTH RESISTIVITY ...... 15,800 ohms-cm? 
(water saturated) 


meee LON-REDUCTION .... + 186 mv. 


POTENTIAL 
SET Tete ici a wie os cc 0.0.» 0.0 ise 
REE ASE 9 oss oc c/o wo 0 os Negative 
See DESCRIPTION .....- Brown to gray clay with some rock. 


The above observations revealed potentially corrosive soil 
at location No. 2. This was confirmed by the pitting observed in a 
four foot section. There was an indication of contamination of the 
soil. At the other locations, the soil was generally free from 


corrosive tendencies which would affect cast iron or ductile iron pipe. 
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46 $3 52 40 38 20.0 -0.959 -0.619 KNOWN 129.8 109.8 46 33 8 20.0 -0.990 -0.639 KNOKN 120.9 106.5 
47 ea PSS 0 60.0 -1.006 -0.649 KNOWN 125.U 68.0 47 39 0 60.0 “1.052 -0.679 KNOWN 124.9 64.5 
48 72 «35 0 0 25.0 -1.903 -1.228 KNOWN L259 100.9 48 72 0 25.0 “1.996 -1.288 KNOWN 122.2 97.2 
49 46 48 44 0 20.0 -4.162 -2.685 KNOWN 140./ 120.7 46 20.0 (74.549 -2.935 KNOWN 138.6 118.6 
Sopees6 79 0. 0 (79.0 -1.532 -0.988 KNOWN PUGS tk od ge 20 36 70.0 +609 -1.038 KNOWN 124.8 54.8 
D1 Ciera 86 8 60.0 0.000 0.000 KNOWN 126.3 68.3 21 SBN 7) c6n 0 60.0 0.000 0.000 KNOWN 124.8 64.8 
22 70 0 0 0 10.0 -1.932 -0.988 KNOWN 124.2 114.5 22 /0 Oo 0 0 10.0 71.609 -1.038 KNOWN 12u.6 110.6 
23 cs i a) 20.0 -2.507 _~1.617 KNOWN ene/ 101.7 23 225 10) m0 ao) 20.0 =2.739 -1.767 KNOWN 116.8 96.8 
54 $4.35 79" © 20.0 =1.021 -0.659 KNOWN 128.4 108.4 24 $4.55 79 #0 20.0 71.083 -0.699 KNOWN 124.9 104.9 
55 68 69 70 0 10.0 -0.696 -0.449 KNOWN 13u.2 120.2 = 53 8". 69270 0 10.0 —20.72/ =0.469 KNOWN _ 2620 116.9 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE - DIAlUS == DISCHARGE -- —PiPe FROM TO DIAMETER LENGTH HAZEN (C) _RESISTENCE - STAiUS  -= DISCHARGE -- 
NODE NODE INCHES FEE. COEFFICIENT R=F(DrL+C) RED CFS MGD = NODE NODE INCHES FeET COEFFICIENT R=F(D+L+C) RES CFS MGD 
2 1 6 48.0 2860.0 67.0 0.0U6/ KU AN 26.045 16,803 2 1 6 48.0 2880.0 67.0 0.0067 KNUWN 27.094 17.480 
81 $ 2 48.0 600.0 86.0 0,0u12 KU AN 21676 1.727 81 $ 2 48.0 800.0 86.0 0.0012 KNOWN 3.031 1,956 
6 2 6 48.0 4960.0 86-0 0.0072 KNUWN 16.463 10.624 6 e 6 48.0 4960.0 86.0 0.0072 KNUWN 17,840 11,510 
7 2 12 48.0 1920.0 70.0 0.0041 KNUAN 194479 12.567 Bd 48.0 1920.0 70.0 0.0041 KNUAN 206747 13.385 
8 3 5 30.0 1600.0 65.0 0.03586 KNUWN 50478 S534 8 3 5 30.0 1600.0 65.0 0.0586 KUN 5.865 3.784 
y 4 5 48.0 2000.0 120.0 0.0U10 KNUMN 19.217 12.398 — 9 if 5 48.0 2000.0 120.0 0.016 KNUWN 20.264 13.087 
80 > 12 16.0 1260.0 75.0 0.5056 Kuan 0.435 0.280 80 > 12 16.0 1280.0 75.0 0.5056 KINUWN 0.443 0,286 
10 > 14 48.0 2080.0 120.0 0.0016 KNUAN 22.791 14.704 10 i) 14 48.0 2080.0 120.0 0.0016 KINUWN 24.206 15.617 
1 =, 6 16.0 411700.0 ( 9.7854 KNUAN 0.402 0.260 1 7 6 16.0 11700.0 50.0 9.7854 KINUAN 0.740 0.477 
i) 6 8 40.0 4160.0 0.0234 KIVUAN 11.560 7,458 Coe ee Oe 40 42607100 67.0 0.0234 — KNOWN 12,155 7,842 ¥. 
4 6 10 48.0 1920.0 0.0u28 KNUAN 24.383 15.731 __ ee 4 6 10 48.0 1920.0 86.0 0.0028 KWUAN 25.923 16,724 
16 ws os 16.0 $92.0 0.7482 KNUAN 0.4/6 0.307 - 16 9 8 16.0 592.0 40.0 0.7482 KNUAN 0.479 0.309 
47 8 18 40.0 3200.0 0.018U KNUAN 7.796 5.030 47 ee I 40.0 $200.0 67.0 0.0180 KNUAN 8.425 5.436 
5 10 9 48.0 2240.0 0.0035 KNUAN 21.381 13.794 5 1u 9 48.0 2240.0 86.0 0.0U35 KNUWN 22.400 14.452 
= 96. 9 44) rer On 4000.0 5.0552 KNUAN 0.295 0.190 15 9 11 16.0 4000.0 40.0 5.0552 KNNUAN 0.307 0.198 
46 9 49 48.0 3350.0 0.0U50 KNNUAN 16.153 10.422 == 46. eS VC Sa Ee io eo} 0.0050 KNUWN 17,205 11.100 
14 1u 11 24.0 2720.0 0.6109 __KNUAN 1.609 1.038 14 10 ii 24,0 2720.0 35.0 0.6109 KINUAN 1.681 1.085 
13 12 11 16.0 5120.0 = 6.4706 KNUAN 0.636 0.411 13 12 11 16.0 5120.0 40.0 6.4/06 KNUAN 0.6/6 0,436 
28 16 11 24.0 1650.0 0.4929 KUAN 0.368 0.237 26 16 41 24.0 1650.0 30.0 0.4929 KNUAN 0.353 0.228 
11 12 13 48.0 1440.0 0.0032 KNUMN 16-537 10.669 11 12 13 48.0 1440.0 70.0 0.0032 KWUWN 17,666 11,398 
12 14 43 48.0 960.0 0.0008 KNUeN 15-905 10.262 12 14 13 48.0 960.0 120.0 0.0008 KNUAN 164790 10.832 
17 15 16 48.0 5120.0 0.0040 KNUAN 29.4874 19,274 Se Ve Ke Se A ea ae Ao ee 0.0u40 KNUAN 31.795 20.513 
18 14 15 24.0 3660.0 0.263u _ KNUAN 54849 3.774 16 14 15 24.0 3680.0 65.0 0.263u KINUAN 6.286 4.056 
= Wienae Span ae 5.40465 KAUAI 1.245 «0.804 19 1/7 15 16.0 3840.0 63.0 2.0945 KNOWN 1.355 0.874 
73 1> 2u 24.0 1040.0 0.0722 KNUAN 5.207 3.359 73 12 20 24.0 1040.0 66.0 0.0722 KNUAN 5.491 3.542 
75 16 17 $0.0 950.0 0.0156 KNUAN 11-698 7.547 75 16 17 30.0 950.0 60.0 0.0156 KNUAN 124433 B.024 
26 16 32 48.0 1950.0 0.0U4i5 KNUAN 15-921 10.272 26 16 32 48.0 1950.0 120.0 0.0015 KNUAN 17.060 11.007 
74 17 19 30.0 1200.0 0.0197 KivuaN 9.157 5,895 See SEY 1 ee SO e000 = pe COL O78 KNUAN 9.716 6.268 
45 18 41 48.0 4550.0 0.0U36 KNUAN DOUG ted Sue 9 7s ee ee 45 18 41 48.0 4550.0 0.0036 KNUAN 20.528 13.244 
49 18 42 16.0 5600.0 2.5135 KNUAN 1.019 0.657 49 18 42 16.0 5600.0 2.5138 KNUWN 1.099 0.709 
48 49 18 48.0 640.0 0.0u1iu KNUAwN 14.449 9.322 48 49 16 48.0 640.0 0.0010 KNUAN 15.569 10.045 
20 19 20 16.0 3200.0 1.9101 KNUWN 1.385 0.894 20 19 20 16.0 3200.0 1.9101 KNOWN 1.499 0.967 
24 19 23 50.0 5600.0 0.2193 KNUAN 7.109 4.586 24 19 23 30.0 5600.0 0.2193 KINUWN 7.574 4,887 
25 31 19 216.0 2000.0 1.1938 KNUAN 0.162 0.104 = 25 $i POD AG Gee 0000 eee _______ 21938 ss KINUAN 0.193 0.124 
21 2u 21 24.0 6720.0 0.4666  — KNUWN 4.024 2.596 = 21 2u 21 24.0 6720.0 66.0 0.4668 KNUAN 4.328 2.792 
pSmemes:: «24 20.0 5120.0 ~~ 1.0509 KNUAN 1,159 0.748 23 25 21 20.0 5120.0 60,0 1.0509 KNUaN 1.334 0,864 
22 21 53 20.0 84/0.0 1.2025 KWUAN 2.507 1.617 22 21 53 20.0 8470.0 70.0 1.2823 KNUAN 2.739 1.767 
30 22 25 20.0 1040.0 0.2094 KNUAN 5.353 -3..453 30 22 25 20.0 1040.0 60.0 0.2094 KNOWN 5.689 3.670 
29 ge 22 48.0 1920.0 0.0015 KNUWN 11.416 7.365 29 se 22 48.0 1920.0 120.0 0.0015 KNOWN 12.331 7.958 
44 22 49 48.0 3840.0 0.0030 KNUAN 2.4986 1,586 44 eer 49. 48,0 3640.0 420.0 0.du30 __KNUAN 2.913 1.879 
33 25 46 30.0 4800.0 0.0786 | KNUWN 26090 16548 33 2s 46 30.0 4800.0 60.0 0.0/88 KNUAN 2.120 1.368 
tar 2S ae 20.0 1760-0 : 0.41635 KNUWN 2.189 1.412 34 25 54 20.0 1760.0 55.0 0.4165 KUAN 2.294 1.480 
45 2> 24 16.0 2560.0 64,0 1.3561 KNUAN 1.130 0.729 43 25 24 16.0 2560.0 64.0 1.3561 KNUAN 1-257 0,798 
65 24 29 hia: 3360.0 50.0 2.8102 KNUwN 0.569 0.367 65 24 29 16.0 $360.0 50.0 2.8102 KNUAN 0.602 0.388 
64 24 33 36.0 2400-0 B00 0.0162 KWUAN 5.795 3.739 64 24 33 36.0 2400.0 80,0 0.0162 KINUAN 6.191 3.994 
52 4u 24 30.0 4960.0 80.0 0.0614 KNUAN 5.683 3.666 52.40 24 $0.0 4960.0 80.0 0.0814 KNUAN 6.055 3,894 
76 25 30 20.0 800.0 63.0 0.1472. KNUAN 34635 2,345. 76 2> 30 20.0 800.0 63.0 0.14972 KWUwN 3.848 ©=62.483 
ee a nae Seo a SL XNURA Dui 0h0se 42 26 27 16.0 3200.0 60.0 1.9101 KNUAN 0.126 0.084 
31 Su 26 20.0 1600.0 78.0 0.1985 KNUAN 4.249 2.742 31 3u 26 20.0 1600.0 78.0 0.1983 KINUAN 4.532 2.924 
32 26 46 20.0 1760.0 60.0 0.3544 KNUAN 2.327 1.502 32 26 46 20.0 1760.0 60.0 0.3544 KINNUWN 24472 1.595 
78 28 27 16.0 450.0 70.0 0.2u20 KVUAN 1.1/5 0.758 78 28 27 16.0 450.0 70.0 0.2020 KNUAN 1.202 0.776 
77 27 43 16.0 1600.0 70.0 0.7181 KNUAN 0.931 0,601 ee i a ee AOE ee LOO 2 O00 0 eee 70's Dees Ble 7B Tee KN UNN SOs 905 Se Deer 
66 29 28 $0.0 2000.0 70.0 0.0420 = KNUAN 74022 4.530 66 29 28 30.0 2000.0 70.0 0.0420 KNUAN 7.346 4,739 
ag ae 30.0 TEER 7 tir LIA nae OLE KVUaN 5.351 3.453 67 28 43 30.0 1920.0 70.0 0.04908 KNUaN 5.618 3.624 
63 $5 29 30.0 8u0.0 65.0 0.0195 KNUAN 6.222 4.014 63 3S 29 30.0 800.0 65.0 0.0195 KUWN 6.537 4.218 
71 3> 29 16.0 3200.0 80.0 1.1218 KNUAN 0.664 0.428 71 35 29 16.0 3200.0 80.0 1.1216 KNUAN 0-6/1 0.433 
B2 31 30 16.0 3900.0 70.0 1.7503 KNUWN 1.574 1.015 82 31 30 16.0 3900.0 70.0 1.7503 KNUAN 1.674 1.080 
27 32 31 20.0 1600.0 50.0 0.4514 KNUAN 2.448 1.579 22 32 31 20.0 1600.0 50.0 0.4514 KNU AN 2,594 1.674 
62 34 33 24.0 1920.0 6550. 4 OsdS72. 2 KNORN ED. 62,222 1.433 7 62 34 33 24.0 1920.0 65.0 0.1572 KNUAN 2.312 1.4914 
6u.siS4 35 16.0 280.0 80.0 0.9816 KU AN 0.797. +0.514 60 34 35 16.0 2800.0 80.0 0.9616 KNUAN 0-856 0,552 
61 3/ 34 24.0 880.0 75.0 0.0485 KINNUAN 4.149 2.677 61 3/ 34 24.0 880.0 75.0 0.0485 KWUAN 4.405 2.842 
59 36 35 16,0 2080.0 80.0 0.7292 KNUAN 0.996 0.643 59 36 35 16.0 2080.0 80.0 0.7292 KNUAN 1-053 0.679 
58 37 SK Lec0um 1225050 80.0 0.7818 KNUAN 0,662 0.556 58 37 36 16.0 2250.0 60.0 0.7618 KNUAN 0.932 0.601 
57 39 36 16.0 2400.0 80.0 0.8414 KNUAN 1.263 0.815 Ny he ICE TE a 0.8414 _KNUHN 24359 _ 0.877 
56 38 37 30.0 1280.0 80.0 0.0210 KNUAN CAL eee OL) eee 56 36 37 30.0 1280.0 80.0 0.0210 KNUAN 7.152 4.604 
Bebe ees5) 90 89 $0.0 500.0 80.0 0.092 KNUAN 0.058- 0.037 55 3839 30.0 500.0 40.0 0.0u92 KNUAN 0.094 0.060 
53 4u 38 30,0 640.0 80.0 0.0105 KNUAN 7.839 5.057 =F 40 38 30.0 640.0 80.0 0.0105 KNUAN 8.463 5.460 
54 42 39 16.0 960.0 70.0 0.4509 KNUAN 2.355 1,506 54 42 39 16.0 960.0 70.0 0.4509 KNUWN 2.503 1.615 
51 41 40 30.0 —t280.0 B0.0 0.0210 KNUAN 15.486 9.994 51 41 40 30.0 1280.0 80.0 0.0210 KNUAN 16.649 10.744 
50 4d a2 16.0 ps 80.0 0.3565 KNUAN 2.445 1.578 50 41 42 16.0 «960.0 80.0 0.3565 KNUAN 2.641 1.704 
68 45 55 30,0 1280.0 70.0 0.0269 KNUAN 56787-34734 68 43 55 30.0 1280.0 70.0 0.0269 KWUAN 6.079 3.922 
<t 12 44 45 30.0 2720-0 70.0 "9.0572 KNUAN 0.697 0.450 41 44 45 30.0 2720.0 70.0 0.0572 KNUAN 0.757 0.488 
69 5> 44 30.0 1600.0 70.0 0.0536 KNUAN 3.559 2.296 69 52 44 30.0 1600.0 70.0 0.0536 KNUAN 3.743 2.415 
40 46 45 30. 1240.0 80.0 0.0210 KNUAN 1.216 0.785 40 46 45 30.0 1280.0 80.0 0.0210 KNUAN 1.241 0.80% 
2-0 Fan 3 39 4> 47 16.0 2400.0 55.0 1.6828 KNUAN 1.085 0.700 
39 45 47 16.0 2400.0 55.0 1.6628 KNUAN 1,031 0.665 46 5 2 Ra Fe = Bis 5 
38 46 51 20.0 1840.0 63.0 0.3585 KVUAN 24242 1.446 : 38 1 20.0 1840.0 63.0 13589 KAUAN +361 1.523 
72 a3 46 af 5290.0 55.0 1.2512 KNUWN 1 Some 0 ea bee ee 72 47 48 20.0 5290.0 55.0 1.2512 KNUaN 1.376 0.888 
3/ 51 47 2020 8U0.0 + 55.0 0.1892 = KNUAN 1,286 0.830 37 51 47 20.0 8u0.0 55.0 0.1892 KNUAN 1.344 0.867 
54 x te: Sibac0 55.0 6.3805 KNUAN 0.591 0.382 35 54 48 16.0 9100.0 55.0 6.3605 KNUAN 0.619 0.400 
on “! oa ph : ; 36. on 50 20.0 880.0 110.0 0.0577 KNUAN 1.017 0.656 
36 51 50 20.0 860.0 410.0 0.057/ KNUAN 0.956 0.616 79 a4 5 
79 54 50 20.0 1120.0 55.0 0.2649 KNUAN 0.576 0.372 0 20.0 1120.0 55.0 0.2649 KWUAN 0.592 0.382 
‘ ee Cie ee 16.0 3700-0 55,0 245943  —KNU4N 16609 1,038 


70 52 52 16.0 37u0.0 55.0 2.5945 KNUAN 1.5352 0.968 


TABLE - SLS11 


STUDY DAY: 


TABLE - SLS12 


12:00 HRS 
THURSDAY, JUNE 23, 1966 


11:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 
CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT Hetav ~ STAIUS PRESSURE HEAD 
INVERT FT crs MGD _—CONS FT Hev * HEAD ELEVATION 
1 0 15.0 28.593 18.447 142.0 KNOWN 127.0 
2 0 20.0 36.298 23.418 KNOWN 14u.2 120.2 
3 0 0. 6.850 5.710 KNOWN 140.2 Ses Kk] aa 
4 0 20.0 21.042 13.576 KNOWN 139./ 119.7 
5 0 40.0 71.547 -0,998 KNOWN 139.2 Aa peas TY 
6 3 io.0 -8,092 -5.221 KNOWN 138./ {28.7 
7 0 45.0 0.603 0.389 KNOWN 142.2 97.5 
__g __—3_46 47 gs 4g 4641 2975 _ KNOWN 136.2 126.2 
46 io.0 4.843 -3.124 KNOWN 136.4 126.4 
0 10.0 “1.779 -1.148 KNOWN 13/.> 127.5 
i1 {3-26 -) ip, 0. 73.110 -2.006 KNOWN 135.8 125.8 
12 11 20.0 -2.924 ~-1.887 KNOWN 139.1 119 
13 0 20.0 -2.754 -1.777 KNOWN 138.4 118 
12,18 0 35.0 -1.160 -0.749 KNOWN 138.6 103. 
0 35,0 =2.120 -1.368 KNOWN 13u.4 95 
26 15.0 “2.027 -1.308 KNOWN 132.9 120 
far 15.0 -1.408 -0.908 KNOWN 134.2 119.2 
48 20.0 =2.429 -1.567 KNOWN 135.2 115 
25 15.0 0.836 -0.539 KNOWN 132.8 117 
0 39.0 -2.7/54 -1.777 KNOWN 128.0 98 
0 40.0 -3.079 -1.966 KNOWN 121.1 61 
0 19.0 3,853 -2.486 KNOWN 133.4 125 
33.3 10.0 =1-919 -1.238 KNOWN 1235.3 13. 
3 15.0 STL -0.319 KNOWN 126.0 4355 _——___ 
0 10.0 -0.619 -0.399 KNOWN 13.1 120 
15.0 -1.905$ -1.228 KNOWN 12>.U 110 
0 10,0 “0.325 -0.210 KNOWN 124.9 114 
0 10.0 -0.511 =0.329 KNOWN 125.2 115.2 
71 15,0 70.480 -0.309 KNOKN 126.9 
0 10.0 =1.037 =0.669 KNOWN 128.2 118 
0 10.0 -0.758 -0.489 KNOWN 132.9 122 
go 10.0 -2.19/ -1.417 KNOWN 132.6 125. 
0 20.0 “2.027 1.308 KNOWN 12/.> 107.5 
0 20.0 “1.269 -0.819 KNOWN 126.1 108 
0 io.0 71.269 -0.819 KNOWN 12/.4 117.4 
0 10.0 -1.269 =0.819 KNOWN 125.¢ 118 
0 15.0 -1.826 -1.178 KNOWN 128.9 113 
Q 15.0 -1.269 -0.819 KNOWN 12y./ 114.7 
0 15.0 1.269 -0,819 KNOWN 129.7 114 
0 20.0 -2-197  -1.417 KNOWN 130.3 110 
Q 35.0 -1.269 -0.819 KNOWN 134.¢ 99.2 
0 15.0 =1.269 -0.819 KNOWN 132.1 117 
0 10.0 0.511 -0.329 KNOWN 124.2 114 
0 15.0 -2.955 -1.907 KNOWN 125.1 108 
0 15.0 =0.9135 -0.589 KNOWN 125.0 108 
8 20.0 70.990 =0.639 KNOWN 125.0 103 
0 60.0  -1.052 -0,.679 KNOWN 121.1 61-1 
0 25.0 -1.980 -1.278 KNOWN 118.8 93.8 
0 20.0 -4.657 -3.005 KNOWN 13>.4 115 
0 79.0 -1.578 -1.018 KNOWN 121.5 54 
0 60,0 0-000 0.000 KNOWN 121.4 64 
0 10.0 71.578 -1,018 KNOWN 117.4 107 
0 2p-0  -2.893 =1.867 KNOWN 111.9 91-9 
0 20.0 -1.068 -0.689 KNOWN 121.4 101 
0 10.0 70.712 -0.459 KNOWN 125.5 113.5 
DIAMETER LENGTH HAZEN (C) KESISTENCE - DITAluS == DISCHARGE -- 
INCHES FEET COeFFICIENT R=F(D-L»C) Reo CFS MGD 
2 48.0 2880.0 67,0 0.0067 KNUWN 28-556 18.423 
81 48.0 800.0 86.0 0.0012 _KNUAN 2.888 4,863 
6 6 48.0 4960.0 86.0 0.0U72 KVUaN 18.107 11.682 
7 r 48.0 1920.0 70.0 0.0041 KNUAN 21-103 13.615 
8 5 30,0 1600.0 65.0 0.0586 KNUAN 5.905 3.830 
9 5 48.0 2000.0 120.0 0.0u16 KNUWN 21.042 13,576 
80 12 16.0 1280.0 75.0 0.5056 KNUAN 0.488 0.315 
oT] i4 468.0 2080.0 120.9 0.0036 __KNUAN  _24.913 46.073 
1 6 16.0 11700.0 50.0 9.70854 KNUaN 0.603 0.389 
3 8 40.0 4160.0 67.0 0.0234 KNUaN 12-566 6,107 
4 10 48,0 1920.0 86.0 0.0U20 KUaN 26-.64/ 47.192 
8 16.0 592.0 40.0 0.7482 Kuan 0.513 0.331 
18 40.0 3200.0 67.0 0.018U KWWUAN 8.468 5.463 
we 48.0 2240.0 86.0 0.0035 KNUAN 25.143 14,931 
a 16.0 4000.0 40.0 5.0>5¢ KivUwN 0.310 0.200 
48.0 3350.0 85.0 0.0050 KNUsN 174477 11.275 
24.0 2720.0 35.0 0.6109 KNUAN 4.724- 4.312 
16.0 5120.0 40.0 6.4706 KNUaN 0.693 0.447 
24.0 1650.0 30.0 0.4929 KivuaN 0.382 0.246 
SS Se ee ee EE ee eee O,OUS) KU WN 174953 44,585 
‘ 48.0 960.0 120.0 0.0006 KYUAN 17.356 11.165 
48.0 5120.0 120.0 0.0040 KNUAN 32.585 21.023 
1224.0 $680.0 65.0 0.263y KWUAN 6+416 Cs | 
16.0 3840.0 63.0 2.0945 KNUAN 1.362 0.891 
24,0 1040.0 66.0 0.0722 KINUAN 5.6/8 3,663 
30.0 950.0 60.0 0.0156 KNUAA 12.655 6.152 
48.0 1950.0 120.0 0.0015 KNUAWN 17.540 11.316 
30.0 1200.0 80.0 0.019/ KNUAN 9.846 6,352 
48.0 4550.0 120,0 0.0036 KNUYN 20-842 13,447 
16.0 5600.0 70.0 2.5135 KNUAN 1-117. —-0.721 
48.0 640.0 85.0 0.0010 KNUWN 15.920 10.274 
16.0 3200.0 60,0 1.9101 KNUAN 1.540 0.994 
30.0 5600.0 50.0 0.2195 KWUAN 74695 4.937 _ 
16.0 2000.0 60.0 1.1938 KNUAN 0.185 0.118 
24.0 6720.0 66.0 0.4068 KNUAN 4.465 2.880 
20.0 5120.0 60.0 T0309 KNUAN 1.508 0.973 
20.0 8470.0 70.0 1.2623 KNUAN 2.893 1.867 
20.0 1040.0 _ 60.0 0.2094 Kuan 5.759 3.715 
48.0 1920.0 120.0 ~ 0.0015 KWUeN 12-710 
48.0 3840.0 120.0 0.0030 KaUAN 3.092 1.995 
30.0 4800.0 80.0 0.0/88 Kuan 1.973 1.271 
20.0 1760.0 55.0 0.4165 KNOWN 2-206 de 
16.0 2560.0 64.0 1.3561 KNOWN 1.257 0.811 
16.0 3360.0 50.0 2.6102 KNUAN 0.604 0.390 
36.0 2400.0 80.0 0.0162 KNUaN 6.247 4.034 
30.0 4960.0 80.0 0.0614 KNUAN 6.090 3,929 
20.0 600.0 63.0 0.14972 KUaN 3.885 2.505 
16.0 3200.0 60.0 1.9101 KNUaN 0.153" 0.066 
20.0 1600.0 78.0 0.1985 KNUAN 4.558 2.928 
20.0 1760.0 — 60.0 0.3544 KNUAN 2.501 1.614 
16.0 450.0 70.0 0.2020 KNUAN 1.185 0.764 
16.0 1600.0 70.0 0.7162 KWUAN 0.995 0,641 
30.0 2000.0 70.0 0.042u KAUSN 7.511 4.717 
30.0 1920.0 70.0 0.0405 5.616 3.623 
30.0 8u0.0 65.0 0.0193 6.530 4.213 
16.0 3200.0 80.0 1.1218 : 0.657 0.424 
16.0 3900.0 70.0 “1.7505 in: 1-691 1.094 
20.0 1600.0 50.0 0.4514 KNUAN 2,653 1.698 
24.0 1920.0 65.0 0.1572 KNUAN 2.309 1.490 
16.0 2800.0 80.0 0.9816 KNUAN 0.867 0.559 
24.0 880.0 75.0 0.0485 KAUAN 4.445 2.868 
16.0 2080.0 _—80.0 0.7292 KNUAN 1.058 0.683 
16.0 2250.0 80.0 0.7518 KNUAN 0-948 0,612 
16.0 2400.0 80.0 0.6414 KNUAN 1.379 0.890 
30.9 1280.0 80.0 0.0220 KNUAN 7.219 4.658 
30.0 560.0 80.0 0.0092 KNUAN 0.113 0,073 
30.0 640.0 80.0 0.0105 KNUAN 8.601 5.549 
16.0 960.0 70.0 _— 0.4509 KNNUAN 2.5354 1.635 
30.0 1280.0 80.0 0.0210 KNUAN 16.888 10.896 
16.0 960.0 80.0 0.336> KNUAN 2.685 1.733 
30.0 1280.0 70.0 0.0269 KNUAN 6.098 3.934 
30.0 2720.0 70.0 0.0572 KNUAN 0-853 0.550 
30.0 1600.0 70.0 0.0536 KNUAN 3.8u8 2.457 
30.0 1280.0 80,0 0.0210 KUN 1.139 0.735 
16.0 2400.0 55.0 1.6528 KWUaN 9 1.079 0.696 
20.0 1840.0 63.0 0.358> KNUSN 2-343 1.512 
20.0 5290.0 55.0 1.2>12 KANUAN 4.366 0.884 
20.0 800.0 35.0 0.1692 KNUAN 1.339 0.864 
16.0 9100.0 55.0 6.3805 KNUAN 0.615 0.397 
20.0 680.0 110.0 0.0577 KNUAN 1.004 0.648 
20.0 1120.0 55.0 0.2049 “KNUAN 0.5/4 0.370 
16.0 3700.0 55.0 2.59458 KWUSN 1.5/8 1.018 


CONNECTING PIPE ELEVATLON = CONSUMPTION = STATUS TOT HeAu ~ SIAIUS PRESSURE HEAD 
INVERT FI MGD CONS rT Heu HEAD ELEVATION Fi 
ees Canes See eed Rees | eee tay rae) 143.2 KNOWN 128.5 
2 20.0 37.845 24.416 KNOWN 142.0 122.0 
3 20.0 > 5.700 KNOWN 142.0 122.0 
Soe El, PD, se PAL + i 1027, 15.566 KNOWN 444080 eee 
5 40.0 -1.594 -1.028 KNOWN 14.9 100.9 
6 2 10.0 8.510 -5.490 KNOWN 14U.5 130.3 
pee ( 45.0 0.758 0.489 KNOWN 140.2 101. 
8 10.0 -4.147  -2.675 KNOWN 13/.98 127.8 
9 10.0 4.548 -2.805 KNOWN 136.0 128.0 
10 19.0 71.857 -1.198 KNOWN = 159.1 12333. S= 
il 19.0 -3.187 -2.056 KNOWN 137.4 127.4 
12 20.0 72.986 -1.927 KNOWN 14u.90 120.8 
13 11 yA: ) 20.0  -2.600 -1.807 KNOWN 14u.i 120.3 
35.0 “1.191 -0.769 KNOWN 14u.3 105.3 
35.0 2.120 -1.368 KNOWN 131.8 96.8 
415.0 _-2.058 -1.328 KNOWN 137.3 = 122.5 __ 
15.0 71.439 -0.928 KNOWN 13>./ 120.7 
20.9 2.491 -1.607 KNOWN 130.6 116.8 
15,0 -0.820 -0.529 KNOWN 134.4 119.4 
30.0 72.800 -1.807 KNOWN 129.9 99.9 
40.0 3.249 -2.096 KNOWN 122.0 82.0 
10.0 =3.930 -2.535 KNOWN 13/.0 _ E 127.0 
10.0 -2.027 -1.308 KNOWN — 124./ 114.7 
15.0 “0.511 -0.329 KNOWN 129.4 114.4 
19.0 -0.634 +409 KNOWN 131.5 : 
15.0 “1.688 -1.218 KNOWN 120.4 111.4 
10.0 0.325 -0.210 KNOWN 120.3 116.3 
1g.0 200529 KNOWN "326060 0 eee 
15.0 “0.319 KNOWN 128.¢ 113.2 
10.0 -1,.052 -0.679 KNOWN 129./ 119.7 
51 (tial eye 10.0 -0.758 -0,489 KNOWN 134.4 
AG 5 295027; 10.0 72.243 -1.447 KNOWN 13/.¢ 127.2 
20.0 2.075 -1.338 KNOWN 128.9 108.9 
20.0 _ 74.515 -0.848 KNOWN 129.2 a AS 
10.0 “1.515 -0.848 KNOWN 12o./ 118.7 
10.0 71.515 -0.848 KNOWN 129.2 119.5 
0 - -1.218 KNOWN 1su.3 115.3 
15.0 “1.515 -0.848 KNOWN 131.1 116.1 
15.0 -1.315 -0.848 KNOWN 131.1 116.1 
se AG Ee 200 2.259 <3. 492 — KNOMN a 
35.0 -1.515 -0,.848 KNOWN 153.8 100.8 
15.0 “1.315 -0.848 KNOWN 135.0 118.6 
43 /7__67 68 a 10.0 -0.512 -0.329 KNOWN _42>,6 115.6 
15.0 “2.909 -1.877 KNOWN 124.4 109.4 
15.0 0.897 =0.579 KNOWN 124.4 109.4 
46 8S $2.40 38 | 20.0 0.975 __=0.629 KNOWN JAZ * 2. 104-4 
37 60.0 -1.03/ -0.669 KNOWN 122.2 62.5 
25.0 71.950 -1.258 KNOWN 12u.s 95.3 
20.0 -4.796 -3.094 KNOWN 1s/.u 117.0 
70.0 71.563 -1.008 KNOWN 122.6 52.8 
60.0 0.000 KNOWN 122.9 62.8 
10,0. --4.565 -1.008 KNOWN 116.9. z 108.9 
20.0 73.048 -1,.966 KNOWN 1il.y 91-9 
20.0 -1.052 -0,.679 KNOWN 122.4 102.8 
19.0 -0.696 -0.449 KNOWN 124.8 ee 
PiPe FROM DIAMETER LENGTH HAZEN (C) RESISTENLE - SIAiUS == DISCHARGE -- 
INCHES Feel COEFFICIENT R=F(D+L-C) Reo CFs MGD 
2 2840.0 67.0 0.0067 KNUAN — 27.919 18.012 _ 
61 8u0.0 86.0 O.0u12 KNUaN 2.703 1.744 
6 4960.0 86.0 0.0u72 KNUSN 18.900 12.194 
7 48.0 1920.0 70.0 0.0041 KVUAN 21.647 13.966 
8 1600.0 65.0 0.0586 KNUAN 6.132 +956 
9 2000.0 120.0 0.0u10 KNUwN 21-027 13,566 
8u 1280.0 7op toe 0.5050 KIWUAN 0.448 0.289 
1u 2080.0 120.0 0.0U10 KNU IN 25-117 16.205 
1 11700.0 50.0 9.7054 KNUAN 0.758 0.469 
3 4160.0 67.0 0.0234 KNUsN 124462 8.040 
4 1920.0 86.0 ~ 9.0028 KNUAN 26-614 . 
16 592.0 40.0 0.7462 KNUAN 0.462 0.311 
47 3200.0 67.0 0.018u KNUWN 8.797 5.676 x 
2240.0 66.0 0.0035 KNUWN 23.013 14,847 °° 
4000.0 40.0 5.0052 KU SN 0.324 0.209 
) 3350.0 85.0 0.0u5u KNUAN 17.860 11.523 
2720.0 35.0 0.6109 KNUAN 1.744 1.12 
5120.0 40.0 6.4/06 KNUaN 0.704 0.454 
1650.0 30.0 | 0.4929 KNUaW 0.415 0.268 i 
1440.0 70.0 0.0032 KNUyN 186405 41.874 00° 
960.0 120.0 0.0008 KNUAN 17.3935 11.222 
5120.0 120.0 0.0U4u KNUAN $2,998 21.289 
3680.0 65.0 0.2630 KNUAN 6.5335 4.215 
3840.0 63.0 2.09435 KUAN 1.415 0.913 
1040.0 66.0 0.0/22 KU AN 5.628 3.760 
950.0 60.0 0.0156 KNUNN 12.66 8.262 
1950.0 120.0 0.0U1> KUN 17.4718 11.431 
12u0.0 80.0 0.0197 KK WU AN 9,9D2 6.4 
4550.0 120.0 0.0U36 Kiva 21.276 13.727 
5600.0 70.0 2.5135 KNUAN 1.145 0.737 
640.0 85.0 0.0u10 KVUAN 16-113 10.395 fe 
32u0.0 60.0 1.9101 KNUAN 1.566 1.023 
56u0.0 50.0 0.2195 KUN 7.741 4,994 
2000.0 60.0 1.1938 KU YN 0.195 0.126 
6720.0 66.0 “0.4668 — KNUAN 4.614 ° 
5120.0 60.0 1.0509 KNUAN 1.663 1.086 
8470.0 70.0 1.2825 KNUAN 3.046 1.966 
1040.0 60.0 0.2u94 KYU aN 5.855 3,763 
1920.0 120.0 0.0U1> KNUAN 12.612 8.266 
3840.0 120.0 0.0u3u KUN 3.049 1.967 
4800.0 60.0 0.0768 KNUAN 1.016 i.ise> 5 
1760.0 25.0 0.4165 KAGAN 2.214 1.429 
2560.0 64.0 1.3561 __KNUAN 1.288 0.831 . 
3360.0 >0.0 2.610¢ KYUAN 0.6U/ 0.392. 
240.0 80.0 0.0162 Kuan 6.319 4,077 
52 4u 24 30.0 4960.0 80.0 0.0614 KNUaN 6.149 3.967 
‘ 800.0 63.0 0.1472 KNUAN 3.911 2.523 
3200.0 60.0 1.9101 KNUAN 0.136 0.102 
1600.0 78.0 0.1985 KNUAN 4.5609 2.948 
1760.0 60.0 0.3044 KUAN 2.524 1,628 
450.0 70.0 0.2u2u Kan 1.164 0.751 
160.0 /0+0 0.7181 KU WN 0.996 0.643 
2000.0 70.0 0.042u KNUWN 7462/5 = 4,694 
1920.0 70.0 0.0405 KNUwN 5.601 3.613 
800.0 65.0 0.0195  —oKNUmN 6552 46294 
3$2u0.0 60.0 1.1216 KWAN 0.651 0.407 
39u0.0 70.0 1.7208 KNUAN 1-710 1,103 
1600.0 50.0 0.4514 KNUAN 2.603 1.718 
1920.0 65.0 0.1572 KNUAN 2-286 1.475 
2800.0 80.0 0.9616 KNNUAN 0.665 0.570 
— 980.9. 75.0 0.0485 KNUAN 4.4385 2.893. 
2080.0 60.0 0.7292 KINUAN 1.005 0.686 
2250.0 60.0 0.7618 Kuan 0.9/1 0.626 
24u0.0 60.0 0.8414 KAUN 1.407 0.908 
1280.0 60.0 0.0210 KNUAN 7-343 «04.736 
560.0 80.0 0.0U92 KIVUAN 0.146 0.094 
640.0 60.0 0.0105 KNUAN 8.804 5.680 
900.0 70.0 0.4509 KAUAN 2.5/6 1.662 
1280.0 60.0 0.0210 KiWuaN 4174212 11.105 
900.0 60.0 0.356> Kau AN 2.749 1.773 
1260.0 70.0 0.0269 KNUAN 6.067 3.927 
2720.0 70.0 0.0572 KNUSN 0.919 0.593 
160.0 70.0 0.0530 KYUAN 3.826 2.469 
1280.0 60.0 0.0¢1u KUN 1.040 0.675 
2400.0 55.0 1.6828 Kaun 1.067 0.689 
1840.0 63.0 0.3585 Kagan 2.319 1.496 
5290.0 55.0 1.2512 KNUsN 1.345 0.868 
800.0 55.0 0.1892 Kaan 1.514 0.648 
9100.0 55.0 6.360> Kasan 0.604 0.390 
880.0 110.0 0.0577 Kuen 1.005 0.646 
1120.0 55.0 0.2049 Kuen 0.558 0.360 
$700.0 25.0 2.5943 KNUaN 26503 2.008 


TABLE - SLS13 


13:00 HRS 


STUDY DAY: THURSDAY, JUNE 23, 1966 


STUDY 


TABLE - SLS14 


14:00 HRS 


DAY: THURSDAY, JUNE 23, 1966 


NuDE CUNNECTING PIPE ELEVATION = CONSUMPIION - STATUS TOT Hedy ~ STAIUS PRESSURE HEAD NUDE CUNNECTING PIPE ELEVATION = CONSUMPTION = SIATUS TOT HeAv - STAIUS PRESSURE HEAD 
NUMBERS INVERT FI CFS MGD CONS FT Heu HEAD ELEVATION +I NUMBERS INVERT FI crs MGD CONS FT Heu HEAD ELEVATION +1 
1 Zia O' = 0 15.0 28.670 18.497 l4e.u KNOWN 127.0 1 2 o> pon 6 15.0 28.686 18.507 142.0 KNOWN ~~ ~*i27.0.~~—CS~S 
2 te 6m 7 | O 20.0 39.346 25.385 KNOWN 140.4 120.4 2 Bt 6. 7a 0 20.0 39.315 25.365 KNOWN 14u.4 120.4 
oe-Es SF Ree: See . 20,0 8.788 5.670 KNOWN 140.4. CAC. oe. ee. Oh ee 6 20.0 8,742 5.640 KNOWN 14U.4 120.4 
4 9 0 0 0 20.0 21.460 135.845 KNOWN 13¥./ 119.7 4 9 0 0 0 20.0 21.754 14,035 KNOWN 107 Sa ne 119.7 
5 8 9 80 10 40.0 “1.056 -1.068 KNOWN 139.5 So sit 5 8 9 80 10 40.0 1.717 -1.108 KNOWN 139.3 99.3 
6 ol ae 10.0 -8.726  -5.630 KNOWN 1so./ _128.7 aad | dS BE 10.0 -8.726 -5.630 KNOWN 136./ 128.7 
7 1 0 0 0 45.0 0.542 0.349 KNOWN 141.6 96.8 7 1 0 0 0 45.0 0.696 0.449 KNOWN 143.5 98.5 
8 3 16 47 «0 10.0 4.301 -2.775 KNOWN 136.1 126-1 8 3.16 47) «9 10.0 -4.301 -2.775 KNOWN 136.0 126.0 
Poeetoe B15 46 10.0 -4.535 -2.925 KNOWN 1356.5 126sq eee 9 16.05 «15 46 10.0 -4.533 -2.925 KNOWN 136.5 126.3 
io 4 ey 0 10.0 -1.686 -1.088 KNOWN 15/.4 127.4 10 5 S28 0 10.0 -1.686 -1.088 KNOWN 137.4 : <i 127.4 
a1 LS £4) 23 26 10.0 -3.$11 -2.136 KNOWN 132.0 125.6 11 15) a4" is (28 10.0 -3.419 -2.206 KNOWN 135.2 125.5 
ae A ES kee so 20,0 =3.122  -2.016 KNOWN _ 13y.¢ 119.2 12 780 43 41 20.0 73.218 -2.076 KNOWN 139.1 119.1 
13 ai 012 «17 0 20.0 -2.924 -1.887 KNOWN 136.4 118.4 13 oT ie ya 0 20.0 “=3.033  -1.956 KNOWN 1368.7 Pe AEE Se 
14 ag0 ag 18 0 35.0 “1.222 -0.789 KNOWN 136.0 103.6 14 ro 12°48 6 35.0 71.191 -0.769 KNOWN 138.0 103.6 
15 18 #49 73 0 35,0 71,996 -1,288 KNOWN 129.9 7 a, O40 ee ee ee ee LO PITS oF — 35.0 71.950 +258 KNOWN 129.8 94.8 
16 28 17 #75 26 15.0 “2.13 -1.578 KNOWN 153./ 120.7 16 oe ya a 15.0 -2.215 -1.427 KNOWN 135.7 {20.7 
17 Te rs 74. 6 15.0 “1.501 -0.968 KNOWN 130.9 118.9 17 18 75974) “oO 15.0 -1.547 -0.998 KNOWN 135.8 118.8 
8 47 45 49 46 20.0 =2.555 -1.647 KNOWN 4$>.u_ 115.0 18 47 45 49 48 20.0 72.491 -1.607 KNOWN 13>.0 115.0 
i9 74 20 24 25 15.0 70.820 -0.529 KNOWN 132.2 117.5 i9 74°20 24 «25 15.0 =0.836 -0.539 KNOWN £32.47 Se Ta Sh AT) 
20 we eet eet) 8 30.0 72.924 -1.887 KNOKN 12/.9 97.9 20 73 20 21 0 30.0 ~3.035 -1.956 KNOWN 127./ 97.7 
21 ee 280 22. |G 40.0 -3,327  -2.146 KNOWN 119.0 706 ON 24 23" 22) 6 AGO -3.327 -2.146 KNOWN 119.2 79.5 
<2 30 29 44 0 10.0 -4.085 ~-2.635 KNOWN 1453.2 125.2 22 $0 29° «44 0 10.0 4.224 ,725 KNOWN 135.2 125.2 
23 24 23: 33. 34 10.0 -2.07$ -1.338 KNOWN 122.4 112.4 23 24.23 33 34 10.0 2.073 -1,338 KNOWN 122.5 112.3 
—— 24 As 65 64. 52 _ 15.0 _-0,526 -0.339 KNOWN A2/.¢ 17233 <4 432 65-60 53 35.10 0.511 -0.329 KNOWN 12/.3 112.3 
7 25 SO" 45 75 0 10.0 0.665 -0.429 KNOKN 129.2 119.5 25 $0 43°76 «OO 10.0 -0.681 -0.439 KNOWN 129.4 119.4 
26 4251 32 6 15.0 71.919 -1.238 KNOKN 124.2 109.2 26 42° 32 32 0 15.0 “1.934 -1.248 KNOWN 124.1 109.4 
22 eee 2 0 0 S40 0.220 2 KNOWN 124. xs 114.1 wee LT Ae Aaa Dt ee YEA] KNOWN 124.1 114.1 
28 48 66 67 0 10.0 0.511 -0.329 KNOWN 124.4 114.4 28 78 66 67 O 10.0 KNOWN ~—-124,4 114.4 
“9 65 66 63 71 15.0 “0.511 -0.329 KNOWN 126.1 Tia 29 65 66 63 71 15.0 “0.495 -0.319 KNOWN 120.1 111-1 
30 6 $1 82 0 10.0 -1.U99 -0.709 KNOWN 12/.0 117-6 30 76.284" 62 10.0 71.129 -0.729 KNOWN 12/.2 117.5 
$1 mae 27: 6 10.0 =0.789 0.509 KNOWN 132.> 122-5 $1 25 62 27 «0 10.0 -0.820 -0.529 KNOWN 132.4 122.4 
52 2629 27 0 10.0 “2.336 +-1,.507 KNOWN 135.4 125.4 bz 26.29) (27 0 10.0 2.414 -1.557 KNOWN 132.4 125.4 
pega 64 65 62" 0 20.0 2.120 -1.368 KNOWN 126./ 106.7 23 64 63 62 0 2050 -2.073  -1.338 KNOWN 120.3 106.8 
34 62.69 64 0 20.0 “1.546 -0,868 KNOWN 12/.4 =] uae CRAY te 7 o4 o2 60 61 0 20.0 71.515 -0.848 KNOWN 127.> . 7 
$5 4/1 60 59 0 10.0 “1.546 -0.868 KNOWN 126.0 116.6 35 71 60 59 0 10.0 “1.515 -0.848 KNOWN 120./ 
56 S92 58. 57. 0 10.0 1.546 -0,.868 KNOWN 12/.4 117.4 __ 96 29258 57 0 10.0 -1.$15  -0.848 KNOWN 12/.2 
37 eLms6. 56 0 15.0 71.919 -1.238 KNOWN 128.2 113.2 37 61 56 56 O 15.0 -1.888 -1.218 KNOWN 128.5 
38 5638 53 0 15.0 71.546 -0.868 KNOWN 129.1 114.1 $8 5655 S35 8 15.0 71.315 -0.848 KNOWN 129.2 
eee. 55.54 6 15.0 71.546 -0.868 KNOWN iaye2 114.1 39 57. 55 54 oO 15.0 -1.315 ~-0.848 KNOWN 129.2 
40 Se, 53. 52 0 20.0 72.321 -1.497 KNOWN 129.7 109.7, —~C~* 40 52) Son 4 0 20.0 2.259 =1.457 KNOWN 129.3 = 
41 aerods 50. (0 35.0 71.346 -0.868 KNOWN 135.9 98.9 41 45 51 50 0 35.0 71.515 -0.848 KNOWN 135.9 
42 49 54 50 0 15.0 _-1.546 -0.868 KNOWN 132 67 Lia? 42 49 354 50 0 15.0 71.515 -0.848 KNOWN 131./ 
43 7766768) 0 10.0 -0.511 -0.529 KNOWN 125.4 1i3.4 a3 Tli07 poe) 10 10.0 =0.511 -0.329 KNOWN 123.35 
44 4L5 69. 0 0 15.0 -2.971 -1.917 KNOWN 122.¢ 107.2 44 41 69 oO 0 15.0 -3.002 -1.937 KNOWN 122.1 
4s 41 40 39 0 _ 15.0 0.9135 -0,589 KNOWN 122.1 107.4 45 41 40 39 oO 15.0 0.928 -0.599 KNOWN 122.0 
46 $$ 32 40 38 20.0 “0.990 -0.639 KNOWN 122.1 > a. Sie +t ee 46 $3 $2 40 36 20.0 “1.006 -0.649 KNOWN i22.1 
47 Bae fe SP 10 60.0 -1.U52 -0.679 KNOWN 12u.1 6.1 47 39 72° 37 0 60.0 -1.068 -0.689 KNOWN 120.0 
48 42. $5 ti) 0 25.0 71.980 -1.278 KNOWN 14/09 92.9 i = 46 /2 $5 0 0 25.0 “1.996 -1.288 KNOWN 11/.8 
49 46 48 44° ~«0 20.0 =4.920 -3.174 KNOWN 155.2 115.2 49 46-48 «44 °~« 20.0 -4.812 -3.104 KNOWN 135.2 
20 Some 0 0 70.0 71.594 -1.028 KNOWN rigs | 50.4 20 $6 79 0 90 70.0 “1,594 -1.028 KNOWN 120.3 
edo Sy S60 60.0 0.000 0.000 KNOWN 12u.> 60.5 1 98 37 36 0 69,0 (0.000 0.000 KNOWN 120.4 
22 70 0 0 0 10.0 -1.594 -1.028 KNOWN 116.9 Se 106.4 - 52 70 0 0 0 10.0 -1.594 -1.028 KNOWN 116.4 
23 pl es 20.0 -3.110 -2.006 KNOWN 109.1 89.4 23 227 Oe Oo 20.0 73.110 -2.006 KNOWN 109.u 
D4 he a) 20.0  _-1.U85 -0.699 KNOWN 12u.> 100.5 24 $435 79 20.0 71.085 -0.699 KNOWN 12u.4 
25 68 69 70 0 10.0 =0.712 -0.459 KNOWN “122.6 112.6 35 08 69 70 0 10.0 0.712 -0.459 KNOWN 122.2 
PiPE FROM TO DIAMETER LENGTH HAZEN (C)  RESISTENCE - STATUS == DISCHARGE -- PIPE FROM TO DIAMETER LENGTH HAZEN (C)  RESISTENCE - STAIUS == DISCHARGE -= 
WOVE NODE INCHES FEET COEFFICIENT R=F(D+L+C) Reo CFs MGD NOVE NODE INCHES Feel COEFFICIENT R=F(D+L»C) Reo CFS MGD 
2 a 6 48.0 2880.0 67.0 0.0067. ~KNUaN 28.647 18.462 eas 2 1 6 48.0 2880.0 ~ 67.0 “0.0067” KNOWN 28-686 18.507 
81 3s 2 48.0 8u0.0 86.0 0.0u12 Kuan 2.451 1.582 81 3 2 48.0 800.0 86.0 +0012 KINUWN 2.428 1.567 
6 2 6 48.0 4960.0 66.0 0.0072 KNUWN 19.481 12.569 6 2 6 48.0 4960.0 86.0 0.0072 KNUaN 194379 12.502 
7 2 12 48.0 1920.0 70.0 0.0041 KNUAN 22-316 14,398 7 2 ie 48.0 1920.0 70.0 0.0041 KNUAN 22.365 14,429 
8 s 5 30.0 16u0.0 65.0 0.0586 KNUAN 6.557 4,068 8 3 5 30.0 1600.0 65.0 0.0586 KINUNN 6.313 4.073 
9 4 5 48.0 2000.0 120.0 0.0u16 KNUAN 214460 13.845 Set aeds 4 5 48.0 2000.0 120.0 _ 0.0016 — KNUWN 214752 14.034 
BU > 12 16.0 1260.0 75.0 0.5u56 KNUAN 0.445 0.289 80 2 12 16.0 1280.0 75.0 0.5U50 KNUAN 0.475 0.306 
10 > 14 48.0 2060.0 120.0 0.0U16 KNUAN 25.694 16.577 10 > 14 48.0 2080.0 120.0 0.0016 KUN 25.874 16,693 
1 / 6 16.0 1170.0 D0.0 97884 KNUAN 0.540 0.349 1 / 6 16.0 11700.0 50.0 9.7854 KNUWN 0.681 0.439 
3 6 8 40.0 4160.0 67.0 0.0234 KNUAN 12-791 6.252 3 6 8 40.0 4160.0 67.0 0.0234 KNUWN 12-800 6.258 
4 6 tu 48.0 1920.0 86.0 0.0uU28 KNNUAN 27.176 17.533 4 6 10 48.0 1920.0 86.0 0.0uU28 KNUAN 27.234 17.570 
16 9 8 16.0 592.0 40.0 0.7482 KNUAN 0.502 0.324 a ee I 16.0 2920 2 40 0S 0.7462  — KNUAN 06496 0.320 
4/ 8 18 40.0 $200.0 67.0 0.018U KVUaN 8.991 5.801 ie 4/ 8 18 40.0 3200.0 67.0 0.018u KNUAWN 8.995 5.803 
5 1u 9 48.0 2240.0 86.0 0.0U345 KNUAN 25.690 15.284 a 1u 9 48.0 2240.0 66.0 0.0033 KNNUAN 23.720 15.303 
45) 9 11 16.0 40u0.0 40.0 5.0552 KNUAN 0.355 0.216 1> 9 16.0 4000.0 40.0 5.0552 KNUaN 0.349 0.225 
46 9 49 48.0 3350.0 65.0 0.0050 KNUAN 18-319 11.819 46 9 46.0 3350.0 85.0 0.0050 KNUwN 18.341 11.833 
24.0 2720.0 $5.0 0.6109 KNUAN 1.800 1.161 14 10 24.0 2720.0 35.0 0.6109 KINUAN 1.828 1.179 
16.0 5120.0 40.0 €.4/06 KNUAN 0.724 0.467 _1s Serer _16.0 5120.0 40.0 6.4706 KNUWN 0.728 0.470 
24.0 1650.0 30.0 0.4929 KNUaN 0-452 0.292, a 26 16 24.0 1650.0 30.0 0.4929 KNUAN 0.511 0.330 
48.0 1440.0 70.0 0.0U32 KNUAN 16.914 12.203 11 le 48.0 1440.0 70.0 0.0U31 KNUAN 18.894 12.190 
48.0 960.0 120.0 0.0u08 KNUAN 17.849 11,516 Wee 48.0 960.0 120.0 0.0008 KNUAN 18.032 11.633 
Bi 48.0 5120.0 120.0 0.0040 KNUAN 33-859 21.832 17 13 48.0 5120.0 120.0 0.0040 KWUAN 33-894 21.867 
24.0 3680.0 65.0 0.2630 KNUAN 6.622 4.272 18 14 24.0 3680.0 65.0 0.2030 KNNUAN 6.651 4,294 
16.0 3840.0 63.0 2.0945 KaUaN 1.419 0.915 La? 16.0 __ 3840.0 63.0 2.0943 _ KNUAN 1.426 0.920 
24.0 1040.0 = 6600 0.0/22 ~ KNUYN 6.045 <ul) ieee 73 1> 24.0 1040.0 66.0 0.0722 KNUAN 6.127 3.953 
30.0 950.0 60.0 0.0156 KINUAN 13.066 8.430 79 16 30.0 950.0 80.0 0.0150 KUAN 13.157 8.488 
48.0 1950.0 120.0 0.0u1> KNUAN 16.186 11.733 26 16 48.0 1950.0 120.0 0.0uU15 KNUAN 18.009 11.618 
"13656. 2200.0 90.6 0.0197 KNUAN 10-146 6.546 74 1/7 30.0 1200.0 80.0 0.0197 KNUWN 10,184 6.574 
48.0 4550.0 120.0 0.0036 KNUAN 21.746 14.029 45 16 48.0 4550.0 120.0 0.0036 KNUWN 21.551 13.891 
16.0 5600-0 70:0  _—_—- 2.5135 aK NUAN 14168 0.754 sab h afte 16.0 5600.0 70.0 2.5133. KNUAN (1.155 0.745 
48.0 640.0 65.0 0.0u1U KNUAN 16.4/5 10.629 46 49 48.0 640.0 85.0 0.0u10 KNUAN 16.181 10.439 
16.0 3200.0 60.0 1.9101 KNUAN 1-605 1.035 20 19 16.0 3200.0 60.0 1.9101 KNUAN 1.619 1.045 
30.0 5600.0 50.0 0.2195 KNUAN 7.901 5.098 = 24 19 $0.0 5600-0  _—50.0 0.2195 KINUAN 7.9U3 5.099 
16.0 2000.0 60.0 1.1938 KNUAN 0-180 0.116 25 31 16.0 2000.0 60.0 1.1938 KNUWN 0.173 «0.112 
24.0 6720.0 66.0 0.4668 KNUsN 4.725 3.049 21 20 24.0 6720.0 66.0 0.4668 KNUKN 4.714 3.044 
20.0 5120.0 60.0 1.0509 KNUAN Us744- 9.404 a 23__ 2s 20.0 5120.0 60.0 ss 140509 ss KNUMN 106723 dd as 
20.0 8470.0 70.0 1.2825 KNUAN S:1lu 2.006 22 21 20.0 6470.0 70.0 1.2625 KNUAN S.11U 2.006 
20.0 1040.0 60.0 0.2094 KNUAN 5.969 3.651 30 22 20.0 1040.0 60.0 0.2094 KNUAN 5.9/6 3.856 
48.0 1920.0 120.0 0.0U15 KNUAN 13,150 6.471 29 se 48.0 1920.0 D2. 00 000s KNU WN 12. Boe 8292 
48.0 3840.0 120.0 0.0030 KNUAN 3.076 »=©1.985 44 22 48.0 3840.0 120.0 0.0030 KNUAN 2.626 1.694 
30.0 4800.0 80.0 0.0/88 KNNUAN 1.858 1.199 33 2s 30.0 4800.0 80.0 0.0788 KNUAN 1.640 © 1.187 
20.0 1760.0 55.0 0.4165 KUN 2.259 1,457 ee 4 rE et 2050: 1760.0. == 55,0 0 4165. KK NUAN 22674. 463 
16.0 2560.0 64.0 1.3561 KNUAN 1-510 0.845 43 2> 16.0 2560.0 64.0 1.3561 KUAN 1.276 0.824 
16.0 3360.0 50.0 2.8102 KiVUWN 0.619 0.399 65 24 16.0 3360.0 50.0 2.6102 KNUAN 0.622 0.402 
$6.0 240.0 80.0 0.0162 KNUAN 6.443 4,157 Set eae Leh ae 2400.0 80.0 0.0162 KNUWN 6.430 4.149 
30.0 4960.0 60.0 0.0814 KNUAN 6.278 4,054 52 40 24 30.0 4960.0 80.0 0.0814 KNUWN 6.287 4.056 
20.0 8u0.0 63.0 0.1472 KNUAN 5.994 2,577 76 2> 30 20.0 6u0.0 63.0 0.14972 KNUAN 4.019 2.593 
16.0 3200.0 60.0 | 1.9101 KNUeN 0.160 0.103 | ee ae 26 27 16,0 3200.0 60.0 41-9101 KWuwN 06115 0.074 an 
20.0 16u0.0 78.0 0.1985 Kuan 4.646 2.997 31 Su 26 20.0 1600.0 78.0 0.1985 KNUWN 4.657 2.992 
20.0 1760.0 60.0 0.3544 Kuan 2.568 1.657 32 20 46 20.0 1760.0 60.0 0.3544 KWUAN 2.5863 1.666 
e ee A ee SSO Oe 7D Ou 0.2020) KNUaAN 1.192 0.769 7 vUW 
16.0 1600.0 70.0 0.7181 KNUaN 1.012 0.653 77 27 43 16.0 1600.0 70.0 0.7181 KNUWN 1-017 0.656 
30.0 2000.0 70.0 0.042u KNUAN 7.405 4.778 66 29 268 50.0 2000.0 70.0 0.042u KNNUAN 7.532 4.8659 
30.0 1920.0 70.0 0.0405 — KNUAN 5.769 0,679) oe = Sh? en 45 30.0 1920.0 70.0 0.0405 KNUAN 5.784 i273 
30.0 8u0.0 65.0 0.0195 KNNUAN 6.656 4.294 63 33 29 $0.0 6u0.0 65.0 0.0195 KNUAN 6.752 4.343 
16.0 3200.0 80.0 1.1218 KNUAN 0.641 0.413 71 32 29 16.0 3200.0 80.0 1.1218 KNUAN 0.672 0.434 
16.0 $900.0 0.0 1.7505 KAUN 1.751 4.129 Be 34 30 16.0 3900.0 70,0 1.7505 KNUWN ae AY Boas eed BT ea ee 
20.0 1600.0 50.0 0.4514 KAUAN 2.720 1.755 27 32 31 20.0 1600.0 50.0 0.4514 KNUAN 2.741 1.769 
24.0 1920.0 65.0 0.1572 KNUAN 2.333 1.505 62 34 33 24.0 1920.0 65.0 0.1572 KNUAN 2.375 1.532 
16.0 2800.0 80.0 0.9816 KNUAN 0.902 0.582 ee eee ON et 35 16.0 2800.0 80,0 0.9810 ___KNUWN 0,897 0. 578 
24.0 840.0 75.0 0.04865 KNUAN 4.561 2.955 61 s/ 34 24.0 680.0 75.0 0.04835 KNUAN 4.567 2.959 
16.0 2080.0 80.0 0.7292 KNUAN 1.085 0.700 54 36 35 16.0 2060.0 60.0 0.7292 KINUAN 1.091 0.704 
1 2250.0 80.0 0.7618 KUAN 0.993 0.644 avy Wd 36 16.0 2250.0 60.0 0.7818 KNUw 
em i Wee Ty hier =o abana KNUAN 1.437 0.927 57 39 36 16.0 2400.0 80.0 0.6414 KNUKN 1.425 0,920 
$0.0 1280.0 80.0 0.0210 KNUAN 7.495 4,834 56 38 37 30.0 1280.0 80.0 0.0210 KNUAN 7.456 4.810 
30.0 560.0 60.0 0.0092 KVUsN 0.152, 0.098 52 38 39 30.0. 360.0 60.0 0.0092 MNOMN 0.12200 50,876 2s 
30.0 640.0 60.0 0.0105 KNUAN 8.991 5,801 55 40 38 $0.0 640.0 80.0 0.0105 KWWUAN 8.895 5.739 
16.0 960.0 70.0 0.4504 KUAN 2.652 1,698 54 42 39 16.0 960.0 70.0 0.4509 KNUAN 2.616 1.688 
30.0 1240.0 80.0 0.02.0 KNUAN 17.590 11.348 51 41 Au 30.0 1280.0 60.0 0.0210 KNOWN 17.440 11.252 
16.0 960.0 80.0 0.3365 KNUAN 2.810 1.813 50 41 42 16.0 960.0 80.0 0.33565 KNOHN +776) 1794 
30.0 1280.0 70.0 0.0269 KNUAN 6.204 4.002 68 43 55 30.0 1280.0 70.0 0.0269 KNUAN 6.291 4.058 
30.0 2720.0 70.0 0.0572 KNUAN 0.928 0.599 eee a ts: $0.0 2720.0. = 70,0 0 D572 KNUAN = 85985" D654 
$0.0 160.0 70.0 0.0536 KvUaN 3.898 2.515 69 5° 44 30.0 1600.0 70.0 0.0536 KNUAN 3.985 2.5714 
30.0 1280.0 80.0 0.0210 KNUAN 1.0/2 0.694 40 46 45 30.0 1280.0 80.0 0.0210 KNUWN 1-059 0.670 
16.0 2400.0 55.0 1.6628 KNUAN 1.08/ 0.704 39 45 47 16.0 24u0.0 55.0 1.68628 KNUAN 1.095 0.706 
20.0 1840.0 63.0 0.33585 KNUAN 2.364 1,525 38 46 51 20.0 1840.0 63.0 0.3565 KNUAN 2.376 1.534 
20.0 5290.0 55.0 1.2512 KNUAN 1.367 0.882 72 4/ 48 20.0 5290.0 55.0 1.2512 KNUAN 1.377 0.888 
20.0 800.0 55.0 0.1892 KaUaN 5332. 0.859 S755 5) ay 20.0 800.0  _—55.0 0.1892  — KNUAN 16350 0.874 
16.0 91u0.0 55.0 6.3805 KNUAN 0.614 0.396 3> 54 48 16.0 9100.0 55.0 6.3805 KNUAN 0.619 0.399 
20.0 840.0 110.0 0.057/ KUN 1.031 0.665 a8 + z B00 poate eaeae oie pia nee iba 
2 Z ‘ +2049 KNUAN 0.56; 0.363 ? u 20.0 20. +0 +2649 NUAN : : 
or ee tie soos KNUAN 11554 1.028 70 55 52 16.0 3700.0 55.0 2.5943 KNUAN e594 we 
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STUDY DAY: THURSDAY, JUNE 23, 1966 


NUDE CUNNECTING PIPE ELEVATION = CONSUMPTION = S/ATUS TUT HtEAv ~ SIAIUS PRESSURE HEAD NuDe CUNNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT Heav = STAIUS PRESSURE HEAD 
“ae NUMBERS INVERT Fi crs MGD TONS FT “Heu HEAD ELEVATION FT NUMBERS INVERT Fi crs MGD CONS FT Heu HEAD ELEVATION +1 
1 2.0 0, 6 265504 17.099 146.0 KNOWN 1 a Tae ae 15.0 25.854 16.660 4 147.4 * KNOWN 
2 | a Pea Se | 20.0 39.546 25.385 KNOWN 144.8 ‘Dh aye ame LeAee coe oes 2 1 6 7 0 20.0 39.546 25.385 KNOWN 146.3 
pra sae ate tt i ee 
4 0. : ’ , 
5 9 80 “1,088 5 68 9 80 10 40.0 1,686 1.0868 KNOWN 14D,0 
6 + it-9 10.0 -7,984 =5,.151 KNOWN 1435.1 - 6 iy eet eek: 10.0 -7.736 =4.991 KNOWN 144./ 
puede /: nlbed a. 8 0 45.0 1.253 0,809 KNOWN 158.0 7 1 0 0 0 45.0 1.562 0.876 KNOWN 16¢.0 
8 J"i6 47 (0 10.0 +3.172 =2,046 KNOWN 14,7 8 3. a6 47 4G 10.0 2.785 -1.797 KNOWN 142.9 
9 16 5 15 46 10.0 -3.342 -2.156 KNOWN 14.9 a) pS FOSS FR A ERT, at CR Nt PRT ee PS 
10 (Read late | 10.0 =1,.686 =1,.218 KNOWN 141.9 i0 4° 5 14°~«(0 10.0 "1.779 =1.148 KNOWN 145.9 
ii i 141 8 10.0 «3.3 =2,176 KNOWN 140.7 it 13. £6 2 88 10.0 “3.373 2.176 KNOWN 141./ 
12 7 60 13 44 20.0 3.156 -2.,036 KNOWN 145.9 12 7.80.48. 44 20.0 “3.172 -2.046 KNOWN 14>.u 
Bas i a Tele Gees | 20.0 2.955 =1.907 KNOWN 142.8 is id 42 478 20.0 2.971 =1.917 KNOWN 144.5 
14 a0 af 6308 35.0 “1.253 -0,609 KNOWN 145,00 ——— 4 10 12 16 «0 35.0 =1.269 -0.819 KNOWN 144.4 
15 S60 49° 78> 6 35.0 =1.905 -1.228 KNOWN 134.8 15 PR Aa, BS A ET aa eae: |i ae TA A Re Ta UE 
16 2817 75 26 15.0 -2.162 1.407 KNOWN 14u.¢ 125.2 { 16 “6 617 «675° «(86 15.0 2.182 °1.407 KNOWN 141.4 126.8 
17 19) 75 7h 8 15.0 =1.532 +0.988 KNOWN 138.5 aor Seen a7 4 ed | 15.0 “1.932 -0.968 KNOWN 140.1 125.1 
18 47 45 49 «48 20.0 “2.615 -1,667 KNOWN 139.6 119.6 16 47 45 49 48 20.0 “2.646 1.707 KNOWN 14l.é ‘ rea See 
Ort ea és a 3 15.0 70.805 -0.519 KNOWN — 13/,1 — 122.4 19 44 20 24 25 15.0 -0.774 =0.499 KNOWN 1sb6.0 123.86 
20 43200 21 0 30.0 2.955 -1.907 KNOWN 152.9 a a eee OS icc teat 20 “3 20 24 0 30.0 “2.971 =1.917 KNOWN 154.6 104.6 
ai 21 23 22 0 40.0 -3.033 =1.956 KNOWN 129.6 85.6 a tee | tet Tee ee SP se | ak 
22 $0.29 44 9 10.0 -4.162 -2.685 KNOKN 134.8 129.8 72 90 29 44 = «0 10.0 =4.162 2,685 KNOWN 141.5 131.3 
23 24 23 33 «#34 10.0 =1.903 -1.228 KNOWN 127.7 TC 2, SR ee «3 24. 23) (33——O34 10.0 “1.841 -1.168 KNOWN 129.0 119.6 
24 43 65 64 52 15.0 =0.542 =0.349 KNOWN 132.0 117.0 “4 43 65 64 52 15.0 70.542 -0.549 KNOWN 135./ ‘ pee 
25 $0 43) 76 00665 06429 KNOWN 134.2 124.2 25 $0 43 76 «(0 10.0 0.665 =0,429 KNOWN 1360.u 126.0 
26 42,32) 62) 20 15.0 -1.872 =1.208 KNOWN 129.¢ < 114.2, <6 42 $1 $2 0 15.0 “1.795 1.158 KNOWN £31.2 116.2 
27 42,78 77 0 10.0 -0.325 -0.210 KNOWN Leyok 119.1 Tee OB OF eet 200 KNORN ASL 12 
28 /8 66 67 0 10.0 -0,495 =0.319 KNOWN 129.4 119.4 28 7866 67 0 10.0 =0.480 -0.309 KNOWN 131.3 121.3 
29 65 66 63 74 15.0 =0.526 =0.339 KNOWN 130.9 115.9 2 65 66 63 74 15.0 -0.526 0.339 KNOWN 1$¢./ 117.7 
$0 76 $1 82 OO 10.0 -1.114 -0.719 KNOWN 132.4 122.4 07'S 293) 88. 20 10.0 “21-114 -0.719 KNOWN 134.3 : eos 
$4 25.62 27 0 49.0 -0.805 -0,519 KNOWN  43/,2 427.2 mm 31 “ls 6227 6 10.0 oe ras Spel 130.9 128.9 
$2 26 29 27 0 10.0 -2.367 -1.527 KNOWN 139.9 129.9 $2 é 29 27 0 10.0 2.36 -1.527 KNOWN 141.9 131.5 
$3 oa 63 62 O 20.0 “2.166 -1.397 KNOWN 131.9 reese Shears 2468 62. jae ah 21 Sheth 7 <NOHN oS Lk ee ak S: 
346260 6d 20.0 -1.37/ _-0.888 KNOWN 13¢.4 Fs 34 6 0 61 0 0.0 “1.595 =0.898 KNOWN 135.9 113.8 
$5 PaechO. 599). 0: 10.0 71.577 -0.888 KNOWN 131.5 EEE ——— $5 41 60 59 06 10.0 “1.593 -0.898 KNOWN 135.u 123.0 
56 59 58 57 0 10.0 “1.377 =0,888 KNOWN 132.1 122.1 Pe TERE eh ya) 10.0 “1,595 -0,898 KNOWN 155.0 123.8 
37 61 56 56 0 45,0 -1,965 -41.268 KNOWN 132.8 117-8 37 ol 58 56 0 15.0 71.996 -1.288 KNOWN 154.2 119.5 
rT) 56 55 53 0 15.0 “1.577 =0,.888 KNOWN daes7 Be ee it a 08 >6 55 53 0 15.0 -1.395 -0.898 KNOWN 132.4 120.4 
$9 27 55 54 #0 15.0 71.577 -0,888 KNOWN 135./ 118.7 [eae a 8 898 KNOWN 4 
40 ASE 7 209.0 72.567 -1.527 KNOWN 154.3 114.3 40 52 33°31 0 20.0 -2.414 557 KNOWN 150. 116.0 
41 45 51 50 0 35.0 -1,.377  -0.888 KNOWN 138.5 103.5 41 438d 35. 6 35.0 “1.393 0,898 KNOWN 140.2 105.1 
42 49 54 50 0 15,0 71.577 =0.888 KNOWN 136.2 121.2 42. 4954 50 08,0 Ha 59S 0.898 KNOWN 13/.8 ; =. 122.8 
4377 67 68 Oo. sig. 0 -0.495  -0.319 KNOWN 126.2 118.5 43 47 67 68 0 10.0 “0.480 -0.309 KNOWN 130.2 120.5 
44 41 69 #0 0 15.0 -2.895 -1.867 KNOWN $2754) eee SS a ae 44 41 69 0 0 15.0 -2.785 ~-1.797 KNOWN 129.2 114.5 
45 41 40 39 0 15.0 -0.882 -0.569 KNOWN 12/.4 112.4 45 Ad 2 40 39 eg as -0.851 -0.549 KNOWN 129.2 114.5 
46 $3_ $2. 40 38 20.0 -0.959 -0.619 KNOWN 12/.4 107.4 ; 46 3S 32040~=«CO3B 20.0 =0.928 -0.599 KNOWN 129.5 109.5 
47 SP. ag wre. 0 60.0 +021 -0.659 KNOWN "125.5 oes 65.5 | 47 OF 22> S7- G0 60.0 0.990 =0.639 KNOWN 12/.8 67.8 
48 Fy SOB 10 25.0 71.934 -1.248 KNOWN 125.4 98.4 foe ol See Tee ET} 25.0 71.857 -1,198 KNOWN 12>.8 oe ai 
49 46 48 44 9 29.0 -5.026 =3.244 KNOWN 139./ 119.7 49 46 48 44 0 20.0 “5.106 -3.294 KNOWN 141.5 121.3 
20 360679 0 0 70.0 “1.547 -0,998 KNOWN 125.8 a 55.8 —_ 7 20 360679 0 0 70.0 -1.485 -0.958 KNOWN 120.1 58.1 
- 4 of Bh 0 60.0 0.000 0,000 KNOWN 12.8 65.8 I oH 38 3736 0 fu0 eae e000 KNOWN 4.2) ; 
(aT Q 1p.0 1.547 +0.998 KNOWN 421.9 » 111.9 > / i 10. 2B 10. “1.4 -0.958 i) 14.5 
53 Te ee ee | 20.0 “2.847 =1.837 KNOWN 116./ as ; o3 22.0 0 o 20.0 2.770 =1.787 KNOWN 119.4 99.4 
54 34°35 79 «#0 20.0 “1-037 -0.669 KNOWN 125.9 fate | 24 9478 20.0 -1.006 -0,649 KNOWN 12st es i! 
55.68 69 70 oO 49,0 -0,696 =0.449 KNOWN 127./ ae ‘417-7 25 68 69 70 0 10.0 -0.665 0.429 KNOWN 129.9 119.9 
_PIPE FROM TO _DJAMETER LENGTH HAZEN (C) | RESISTENCE - STAiUS == DISCHARGE -- PiPe FROM TO DIAMETER LENGTH HALEN (C) HESISTENCE = SIAIUS) == DISCHARGE == 
NOVE NODE INCHES Feel COEFFICIENT R®F(DeL,C) wes CPS .MGD NODE NODE INCHES Feel COEFFICIENT R2F(D+L+C) Keo CFS MGD 
2 1 6 48.0 2880.0 —-67-0 0.0067 KNUWN 26.501 17.098 2 1 6 48.0 2680.0 67.0 0.006/ KNUWN 25.844 16,673 
61 3 2 48.0 800.0 86.0 0.0012 KNUAN 1.838 1.186 61 3 2 48.0 600.0 86,0 0.0012 KNNUAN 1.324 0.854 
6 e 6 48.0 4960.0 86.0 0.0uU72 KNNUAN 18.863 12.182 SS Ree Saal a oat 4960.0 Bh O72 UK 844 eee 
Zoe pees ie 48 eee 7G 0.0041 KNUWN 22.302 14.388 7 2 12 48.0 1920.0 70.0 0.0041 KMUWN 22.226 14,344 
8 $s 5 30.0 1600.0 65.0 0.0586 KNUAN 64470 4,174 ars 8 $ 5 30.0 1600.0 65.0 0.0586 Kuan 6.516 94,205 
4 “4 5 48.0 2000.0 120.0 0.0016 KNUWN 20.222 13.047 lial 9 4 Ee 2000.0 120.0 0.0016 KNUIN 19.449 12,548 
80 > 12 16.0 1280.0 75.0 0.5u56 KUAN 0.327 0.211 80 > 12 16.0 1280.0 75.0 0.5050 ~KNUAN 0.245 +158 
10 > 14 48.0 2080.0 120.0 0.0016  KNUAN 24,679 45.922 10 > 14 48.0 2080.0 120.0 0.0016 KNUAN 24.055 15,506 
1 7 6 16.0 11700.0 50.0 9.74654 KNUaN 1.253 0.809 rae ak: 26 16.0 11700.0 50.0 9.7854 KNUAN 1.362 0.878 
aoe eee BANG 4160.0 CA eo 0.0234 KNUAN 12.209 7.877 3 6 8 40.0 4160.0 67.0 0.0234 Kuan 11.957 7.714 
4 6 10 48.0 1920.0 66.0 0.0u28 KNU*N 264447 17,063. 4 6 10 48.0 1920.0 86.0 0.0u26 KNUWN 25.967 16.753 
3 K 8 16.0 592.0 40.0 0.7482 KNUAN 0.401 0.258 Oe ae BE BOR Ts ss puree 7 Kant. 02888 0.238 
z 16 40.0 3200.0 67.0 0. y KWUAN 9.458 089 4/ 8 18 40.0 $200.0 67.0 »018U KUWN 1541 . 
5 iv 9 48.0 2240.0 86.0 OMTES ~KNUAN 224748 ieane > 1 9 48.0 2240.0 86.0 0.0035 KWUAN 22.377 14.437 
15 9 11 16.0 4000.0 40.0 5.0552 KNUAN 0.363 0.234 ee ee oe's 11 16.0 4000.0 40.0 5.0552 KNUAN 0.3/1 0.239 
moveet { ae S948 3350.0 85.0 —s_-0. 9050 KMUAN 18.643 12.028 46 9 49 48.0 3350.0 85.0 0.0U50 Kuan 18-713 12.073 
14 iv li 24.0 2720.0 35.0 0.6109 KNUAN Lit, 1.4665 ee 14 10 41 24.0 2720.0 35.0 0.6109 KNUAN 1,811 1.168 
13 12 11 16.0 5120.0 40.0 6.4/00 KNUAN 0.709 0.457 eee 11 16.0 5120.0 40.0 7 6.4/06 KNUAN 0.697 0.450 
26 __16 11 24.0 1650.0 30.0 0.4929 KYUay 0.490 0,344 28 16 11 24.0 1650.0 30.0 O.4y29 Kvuan 0,495 0.319 
11 12 13 48.0 1440.0 70.0 0.0031 KNUAN 184763 12,105 11 12 13 48.0 1440.0 70.0 0.0U31 KVUsN 18-605 12,003 
12 14 13 48.0 960.0 120.0 0.0008 KNUAN 17.041 10.994 a iret 4 14 1s 48.0 960.0 120.0 0.0008 KNUaN 160.559 10,683 
EG ae a LE eee PY 120.0 0.0040 KNUAN $2,849 21,193 a? is 16 48.0 9120.0 120.0 0.0u40 KNUAN $2195 20,770 : 
18 14 15 24.0 3680.0 65.0 0.2030 KU AW 6.585. 4.119 = 16 14 15 24.0 $680.0 65.0 0.263U Kuan 6.2u7 4,005 
19 ay 15 16.0 3640.0 63.0 2.09435 KNUAN 1.356 0.875 ae Ss se ee 16.0 3840.0 7 63.0 2.0945 KYU AN 1.506 0.644 
ii 42 ay — 24.0 1040.9 66.0 _0.0/22 KAN 5.858 3.766 73 1> 20 24.0 1040.0 66.0 0.0722 KVUaN 5.762 3.730 
0.0 950.0 80.0 0.0156 KNUAN d2+720 8.206 75 16 17 30.0 950.0 80.0 0.0156 KWAN 12-426 8,018 
a af he aei0 1950.0 120.0 0.0015 KNUAN 174457 14.263 pie 26 sete 32 48.0 1950.0 120.0 0.0015 KVUAN 27.089 11,025 - 
a eee OND 1200.0 80.0 0.0197. KNUaw 9.852 6.343 74 1/ 19 30.0 1200.0 60.0 0.0197 Kuan 9.508 6.186 
45 18 41 48.0 4550.0 120.0 0.0036 KNUAN 21-661 13.988 za } 45 1s 41 48.0 4550.0 120.0 0.0036 Kuan 21.546 13.900 
49 18 42 16.0 5600.0 70.0 2.5135 KNUAN 1.168 to 3s4 aes Adee IS | 16.0 5600.0 70.0 2.5130 KNUaN 1.163 0.750 
ae | eee ee ee eee PY ee) eh ee Pee KNUAN 46.026 10.339 | 48 4y 18 48.0 640.0 85.0 O.0u10 Kian i5,6i4 i0,203 
20 19 20 16.0 3200.0 60.0 1.9102 KNUAN 1,534 0.990 20 19 20 16.0 3200.0 60.0 1.9101 KUN 1.492 0,963 
24 19 23 30.0 5600.0 50.0 0.2195 KNUAN 7.628 4.924 24 ay 23 30.0 5600.0 50.0 0.2195 Kuan 7.430 4,794 
ae 46.0. 2000.0 60,0 84,4938 Katy ab 0.087 25 31 19 16.0 2000.0 60.0 1.1938 KUaN 0.107 0.069 — 
y oH - SPL 6720.0 66.0 0.4668 KNUWN 4.447. 2.860. 21 2u 21 24.0 6720.0 66.0 0.46060 Kuan 4.308 2.776 
0.0 5120.0 60.0 1.0509 KUAN +4 " 2s 2s 21s 20.0 5120.0 _ 60.0 | 1.0509 KaUAN 1,421 0.917 
——*#2__21__53__ 20,0 8470.0 70.0 1.2825 KNUaN s Hts rinae 22 21 53 20.0 6470.0 70.0 i.2bes KYUaN T.770~ h se? 
30 22 25 20.0 1040.0 60.0 0.2094 KNUAN 5.862 3.782 30 2e 25 20.0 1040.0 60.0 0.2U94 KUGN 5.758 3.715 
29 32 22 48.0 1920.0 120.0 0.0015 KVU*N 124435 8.023 29 Se 22 48.0 1920.0 120.0 0.0U1> KvUaN 12.126 7.823 
| ee} ee | 48.0 3840.0 120.0 0.0U30 KNUAN 2.411 1.556 44 22 49 48.0 $840.0 120.0 0.0u30 KvuaN 2.207 1,424 
aS 2s 46 30.0 4800.0 80.0 0.0788 Kvuanw 2.049 1.322 33 2s 46 30.0 4800.0 60.0 0.0/88 KYUAN 2.029 1.309 
: yt as oe 55.0 0.4165 KNUAN 24215-16428 ee Ce See LS ET a 
re ab 2560. 64.0 __1.3561 KNUAN 1.315 (84 43 2> 24 16.0 2560.0 04.0 1.3D61 KNUaN 1-315 0,848 
ta ak v 16.0 3360.0 50.0 2.8102 KNUAN 0.596 O30 say 65 24 29 16.0 3360.0 50.0 2.8102 KNUAN 0.5/7 0.372 
52. 4y 64 Base Bares 80.0 0.0162 KNUAN 6-305 4,068 64 24 38 56.0 2400.0 80.0 0,016¢ KYUAN 6.181 3,988 
Sa eee RL ght $60.0 80.0 0.0814 KNUAN 6.128 3.984 52 4u 24 30.0 4960.0 60.0 0.0814 KNUAN 5.985 3.861 
42 26 27 ae Ronese Ne aces KNUAN 3.682 2.504 76 H $: 20.0 ae 63.0 0.1472 KU ON ig 2.437 
. . . +9101 KUAN 0.192 0.124 ae eh ed 16.0 $200.0 60.0 — 1.9101 KUaN 1282 0,145 
44 3s 26 po. 2g00.8 ye. A eyes KNUAN 4484 2.893 38 Mi as 20.0 1600.0 40 0+1965 KNUAN Soae? 2.608 
. . . +3544 KNUAN +420 1.561 é 0.0 1760.0 60.0 .$d44 KUAN S51 1.504 
eat ad ee ees pus 0.2020 KYUKN 1,095 0,706 760g, 20 ere? 16.0 450.0 70.0 0.2020 KVUAN 16012 0.653 
55 so ; 1 0.0 0.7181 KUAN 0.962 0.620 7 e/ 43 16.0 1600.0 70.0 0.7181 KUN 0.924 0.596 
67 28 aa aoe monet 70.0 0.042u KNUAN 6.959 4.490 66 av 28 30.0 2000.0 70.0 0.042u KYUAN 6.602 4,259 
3 “ei ny ea Bante 70.0 0.0405 KWAN 5.369 3.464 67, 2b 4S 53019200 70.0 0.0405 KU AN 5.110 3.297 
iT $5 35 et se00c —$<—$F 20 0.0195 Kuan 6.550 4,084 65 $s 29 30.0 800.0 65.0 0.0195 KNUAN 6.058 3.908 
82 31 30 fae Soneke +o etaae KNUAN 0.559" 0. 360 71 So 29 16.0 3200.0 60.0 1.1218 KNUAN 0.493 0.318 
woh ia a TA ai tA eg ee oo EP UNES she NBR NM ae BS 
62 “4 “3S 24,0 1920.0 65.0 0.1572 RATAN ates 1.738 62 3a 35 24.0 1920.0 65.0 Oca KWuaN 2.078 1338 
60 34 35 16.0 2600.0 60.0 0.9616 KNUAN Binas OE 6U 34 35 16.0 2800.0 80.0 0.9626 KUAN 0.8/7 0.566 
61. 37 34 24.0 680.0 75.0 0.0485 KNUAN ataeG ae 60—sié«S 3a 24.0 680.0 79.0 : 0.0485 Kuan 7-344 2.802. a 
59 3 35 16.0 2080.0 80.0 0.7292 KNU®N bas ba 59 36 35 16.0 2080.0 80.0 0.7292 KYUAN 1.008 0.654 
37 a oy 16.0 2250.0 80.0 0.7618 KNUWN D998 eee 58 $/ 36 16.0 2250.0 60.0 0.7618 KWAN 0.986 0.636 
7 eee 1 — 46.0 2400-0 80.0 0.8414 KNUAN 1.429 0.922 57 sy 36 16.0 2400.0 80.0 0.8414 Kuan 1.6415 0,913 
55 36 4 Sait aacric 60.0 0.0210 KNUA«N 7.417 4.785 56 $e 3” 30.0 1280.0 60.0 O.0¢1u KWAN 7.325 94.726 
53 40 38 30.0 ma0st Bate ret KNUAN 0.202 0.130 55 38 39 30.0 560.0 60,0 0.009¢ KWAN 0.255 0.450 
54 42 39 CARL LT. 06 —prgio2 —KNUAN 8.995 5.803 : os 40 38 $0.0 640.0 80.0 0.0109 KUN 8.951 5.775 
51 41 40 30.0 1280.0 Bo, +4509 KNUAN 2.604 1.660 54 42 39 16.0 960.0 70.0 0.4309 KU4N 2.5/4 1.664 
elie Shar alee Hae bet Seah ree aeesan mone 22492 34,866 $2.44 4 30.0, 1280.0. 60.0 0.0210 KYA 279949 2229S 
66S 55 30-0 1280-0 = UR fate Ke +813 1,815 a 50 1 2 16.0 960.0 60.0 0.3569 Kuan 2.604 1,609 
41 44 45 an 0 ayatce m6 Oage Uan 3-635 3.765 68 4s 55 30.0 1260.0 70.0 0.0264 KNUAN 5.554 3,583 
69 55 ax ere cacEte maa Heit del 0.699 0.454 at ee Cee | ee eee a ee he Ca 
40 0.0 1280.0 3070 mt Fy Fey tua S.d592 2.317 69 55 44 30.0 1600.0 70.0 0.0536 KUAN S.404 2.196 
39 45 a? ect gated nee rete KNUAN 1.231 : 40 46 45 30.0 1280.0 80.0 0.0210 KANUAN 1.240 0,800 
Tt 46 51 20.0 asabce aces Peet KAUAN 1.048 0.676 3g 45 47 16.0 2400.0 55.0 1.6826 KYUAN 1-006 0,650 
es ey eae 4g 30-0 529020 5575 13532 KANUAN 2.2/8 1.470 38 46 51 20.0 1640.0 63.0 0.3589 KNUAN 2.192 1.414 
yy 51 4 20.0 on8.6 55.0 agaae KNUAN 1-553 0.8660 ve 47 46 20.0 5290.0 55.0 1.2>1¢ Kuan 1,260 = 0.826 
35 54 48 16.0 9100.0 55.0 4.38D ae 1.307 0,843 aS thee EE a 800.0 5.0 0.169¢ KNUsN  2+202 0.814 
RO Ise baoct — Sotebs Ravan 0.601 0.388 3> 54 468 16.0 9100.0 55.0 6.3805 KNUaN 0.577 0.3572 
35 a “+! ria sieete ay r KNUAN 0.972 0. 6a7 36 5a 50 20.0 640.0 110.0 0.0577 KUAN 0.950 0.600 
. . +0 0.2649 RUAN 0.5/6 0.374 "9 54 50 20.0 1120.0 55.0 0.2044 Kan 0.556 0.358 


? 55 
s = 5, 8780+ 0 55.0 2.5945 KNUAN 46547 0.998 70 «35>. «2 16.0 3700.0 $5.0 2.5945 KYuaN 26405 0,058 


TABLE - SLS17 TABLE - SLS18 


17:00 HRS 18:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 STUDY DAY: THURSDAY, JUNE 23, 1966 
NUDE ONNECTING PIPE ELEVATION -= CONSUMPTION = STATUS TOT HtAU ~ STAIUS PRESSURE HEAD NUDE CONNECTING PIPE. ELEVATLON = CONSUMPTION = STATUS TOT HeAv = STAIUS PRESSURE HEAD 
ee NUMBERS ____INVERY FT CFS MGD CONS FT Heu HEAD ELEVATION FT NUMBERS INVERT FI crs MGD CONS FT Hey HEAU ELEVATION + 
a BHA GROEEE ea aia BNO aN 434.0 Se ee ae ee AT irs 15U.u KNOWN 135.0 
ae ee eg S78 45 24.436 KNOWN 14/69 at 25) eee 2 Os. 96 Fy 8 20.0 36.529 23.438 KNOWN 146.9 126.9 
3 ee Bre ae 0 poe ae Ay ae ae ate 127.9 3 81 8 OO (OO 20.0 7.489 4.831 KNOWN 140.9 128.9 
eae Oe O. . 12.068 KNOWN 4761 127-4 =e = 20.0 17,963 11,589 KNOWN 140.2 128.2 
5 a 80 0) 4g ON 3594) 0.028 KNOWN 396.7 106.7 5 § 9. 80) ate 40.0 =1.532 -0.988 KNOWN 14/.9 107.9 
6 2 6 4 3 10.0 77.705 74.971 KNOWN 146.4 136.4 6 2 6 ci “3 10.0 “7.303 -4,712 KNOWN 14/.6 137.6 
7 ee 45.0 1.501 0,968 KNOWN 16/.¢ 122.2 2 pn ee 45.0 1.501 0.968 KNOWN 166.5 123.3 
—8____3_16_47 9 __to.0 _= 2.862 -1.847 KNOWN 144.2 £36 2d 8 3$.160¢6447~CO 10.0 =2.895 -1.867 KNOWN 145.9 135.5 F 
On 16 «5 15 «46 10,0 73.002 1,937 KNOWN 144.4 134.4 9 16 57 15046 10.0 -3.033 -1.956 KNOWN 143.6 135.6 
10 405 14 0 10.0 71.377 -0.888 KNOKN 145.4 135.4 10 iy VA ig 10.0 1.129 -0.729 KNOWN 146.6 136.6 
arith eet ier: 28 10.0 73.203 -2.066 KNOWN (EE bein oe se Ae eee A PY ee 11 45,44, 13) 28 0 10.8 =3.064 -1,976 KNOWN 149.0 135.0 
12 Vaeno © 13.24 20.0 =3.017  -1.947 KNOWN 146.7 126.7 12 yen as) ae 20.0 -2.895 -1.867 KNOWN 14/.8 127.8 
i3 aes ee 0 20.0 72.831 -1,.827 KNOWN 146.1 126.1 13 2% 49° 87 0 20.0 -2.708 <-1.747 KNOWN 14/.2 127.2 
4 i104 35.0 71.222 -0.789 KNOWN 146.2 111-2 14 10 12 16 ~=«O 35.0 =1.176 0,759 KNOWN 147.5 ‘a 1as 
15 18 19 73 0 35.0 71.919 -1.238 KNOWN 138.7 103.7 15 18 19 #73 0 35.0 “1,903 -1.228 KNOWN 140.35 105.3 
16 28 17 75 26 15.0 “2.073 1.338 KNOWN 143./ 128.7 - 16 PI ee Wy ee A Te ) 15.0 -1.980 -1.278 KNOWN 14>.U 130.0 
Ay We. wee) ae 71.439 -0,928 KNOWN 142.2 127.2 17 19 25, ae 15.0 “1.577 =0.888 KNOWN 4567 128.6 
18 47 45 49 «#448 20.0 -2.584 -1.667 KNOWN 145.2 123.2 18 47 45 49 48 20.0 -2.491 -1.607 KNOWN 144.9 124.5 
19 74 20 24 25 15.0 -0.727 -0.469 KNOWN 141.0 126.0 19 74 20 24 «25 15.0 -0.727  -0.469 KNOWN 142.4 127.4 
Z / = -1,827 KNOWN A3/.0 10750 20 73 20 21 0 30.0 =2.708 -i.747 KNOWN 138.7 “= ~ 108.7 
21 2f) 23.(22:.. 0 40.0 “2.940 1,897 KNOWN 130.4 90.4 21 au, 28.22 9 40.0 -2.785 ~-1.797 KNOWN 132.6 92.6 
22 $0 29 44 °« 0 10.0 -3.945 -2,545 KNOWN 143.3 133.3 22 $0.29 44 0 19.0  _-3.791 -2.446 KNOWN 144.6 134.6 
23 2a 23 33 34 40.0 =1.841 -1,188 KNOWN 432./ 122.7 23 24 23 33 34 10.0 -1,735 =1.118 KNOWN 134.9 124.5 
24 43 65 64 52 15.0 0.542 -0.349 KNOWN 136.5 1214.3 24 43 65 64 52 15.0 -0.511 -0.329 KNOWN 13/49 122.9 
25 $0 43 76 0 10.0 -0.634 -0.409 KNOWN 138.4 128.4 25 $0 43 76 0 10.0 -0.605 -0.389 KNOWN 140.0 130.0 
ee ee se se 8S 6811686 =3.088 KNOWN  ___134.1 ees ee 26 Cel at eae] 15.0 =1.671 -i.078 KNOWN 135.8 120.6 
27 42.7877. 0 10.0 70.294 =0.190 KNOWN 135.9 123.9 27 42 78 672 10.0 0.294 -0.190 KNOWN 13>./ 125.7 
26 78 66 67 0 10.0 -0.449 -0.289 KNOWN 134.1 124.1 28 78 66 67 0 10.0 +449 -0.289 KNOWN 155.8 125.8 
20-29 65 66 63 71 15.0 “0.511 -0.329 KNOWN 13>.35 120.3 29 65 66 63 71 415.0 -0.495 -0.319 KNOWN 157.1 ai 122.1 
30 76 31 82 0 10.0 -1.052 -0.679 KNOWN 136.8 126.8 30 76 $1 #62 0 10.0 -1.006 -0,.649 KNOWN 138.4 128.4 
$1 25 82 27 «#60 10.0 70.774 -0.499 KNOWN 141.0 131.0 $4 25 82 27 0 10.0 70.743  -0.479 KNOWN 142,> 132.5 
Bog eee 29 p70. 4 72.259 -1.457 KNOWN 145.2 SY, Sees $2 2629 27 0 10.0 =2.151 -1.388 KNOWN 144.8 134.8 
33 64 63 62 #0 20.0 72.151 -1.388 KNOWN 135.8 115.8 53 64 63 62 0 20.0 2.058 -1.328 KNOWN 13/.> 117.5 
34 62 60 614 0 20.0 “1.346 -0.868 KNOWN 136.3 116.3 34 62 60 61 0 29.0 _=0.838 KNOWN 136.0 118.0 
—S35i__71_60 59 9 19,0 -1,546 =0,868 KNOWN 132.6 125.6 $5 74, 60 «59° «( 1o.0 0.838 KNOWN 137.3 127.3 
$6 59.58 57 0 10.0 1.346 =0.868 KNOWN 136.5 126.3 36 55) 96 57) 10 10.0 -0.838 KNOWN 15u.U 128.0 
$7 61 58 56 0 15.0 -1.950 -1.258 KNOWN 137.0 122.0 37 61 38 56 0 15.0 =1.208 KNOWN 13.6 123.6 
56 5 0 -1.346 -0.868 KNOWN 137.8 122.8 38 56 «55 53 O 15.0 =0.838 KNOWN 139.4 124.4 
39 57) 55 54 0 15.0 “1.346 =0.868 KNOWN 137.7 122.7 39 Rd KT wil T 0 15.0 0.838 KNOWN 139.4 124.4 
40 52) 53: 54° 0 20.0 "2.352 1,517 KNOWN 138.3 118.3 40 ae SS at QO _20.0 -1.457 KNOWN USS.) 0 ee 119.9 
41 45 54 50 0 35.0 “1.346 -0.868 KNOWN _ 142.2 107.2 41 45° 545550 0 35.0 =0.838 KNOWN 143.0 108.6 
42 49 54 50 0 15.0 1.346 -0.868 KNOWN 140.1 125.1 42 499 54 50 0 15.0 -1.300 -0,838 KNOWN 141.6 126.6 
43 77 67 68 Oo 10.0 -0.449 -0,289 KNOWN 133.5 123.3 43 176768 9 10.0 -0.449 -0.289 KNOWN 132.1 125.1 
44 Al 69 9 9 15.0 72.615 -1.687 KNOWN 132.2 117.5 44 40) 60+ (Ua 0 15.0 =2.599 =1.677 KNOWN 134.3 119.3 
45 41 40 39 #0 15,0 0,805 -0,.519 KNOWN 132.4 117.4 45 at. 40 3D. 0 15.0 0.789 0,509 KNOWN 134.2 119.2 
46 33° 32 «40 «38 20.0 0.866 -0.559 KNOWN 132.5 112.5 oe ee en Pe eee 20.0 -0.851 0.549 KNOWN 134.3 114.3 _ 
=. Vee es a eT 60.0 =0.913 -0,589 KNOWN 130.9 70.9 : 47 S39 72) (3? 0 60.0 “0.915 -0.589 KNOWN 132.0 72.8 
48 72 35 #0 «(OO 25.0 =1.735  -1.118 KNOWN 129.2 104.2 48 2 85 0 0 25.0 “1.717 -1.108 KNOWN 132.4 106.1 
49 46 48 44 0 20.0 74.967 -3.204 KNOWN 143.3 123.3 49 46 48 44 9 20.0 -4.781 -3.084 KNOWN 144.0 124.6 
50 36 79 0 0 79.0 71.593  -0.898 KNOWN 131.2 6161 50 36) 79 Diane 70.0 -1.377 =0.888 KNOWN 135.0 63.0 
51 38 37 360 60.0 0.000 0.000 KNOWN 131.2 71.2 1 36 37) 36,6 60.0 0.000 0,000 KNOWN 135.u 73.0 
52 70 0 0 0 10.0 “1.393 -0,898 KNOWN 126.0 118.0 ee St ee ie i 10.0 71.377. -0.888 KNOWN 129.9 aa 119.9 
53 22." 0 0 0 20.0 -2.754 -1.777 KNOWN 122.1, 102.1 o3 ee O 0 0 20.0 -2.615 -1.687 KNOWN 12>.U 105.0 
34 $435 79 0 20.0 =0.928 =-0,599 KNOWN t3i.2 11.2 54 $4 $5 79 0 20.0 -0.928 -0.599 KNOWN 135.0 113.0 
55 68 69 70 0 10.0 “0.619 -0.399 KNOWN 132.8 122.8 25 68 69 70 0 19.0 0.619 -0.399 KNOWN 134.9 124.5 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) HESISTENCE - STAIUS ~~ DISCHARGE -- PiPE FROM TO DIAMETER LENGTH HAZEN (C) _RESISTENCE - SIAIUS ~~ DISCHARGE -- 
NODE NODE INCHES FEET COEFFICIENT R=F(D»L/C) neo CFS MGD NODE NODE INCHES Feel COEFFICIENT R=F(D+L+C) neo CFS 4GD 
2 4 6 48.0 2680.0 67.0 0.0067 KNVUWN 24.951 16.097 2 a 4 6 8B 2880 6 0.0067  — KNUWN 244162 15,589 
81 3. 2 48.0 600.0 86.0 0.0012 _KNUAN 1.305 0.842 81 3 2 48.0 800.0 86.0 0.0U1e2 KNUAN 1.587 0,895 
6 2 6 48.0 4960.0 86,0 0.0072 “KNUAN 174725 11.436 6 2 6 48.0 4960.0 86.0 0.0072 KNUAN 16,991 10.962 
7 2 12 48.0 1920.0 70.0 0.0041 KNUWN 21.425 13.623 7 2 12 48.0 1920.0 70.0 0.0041 _KNUAN 20.724 13,370 
8 3 5- 30.0 1600.0 65.0 0.0586 KNUAN 6.292 4.059 8 3 5 30.0 1600.0 65.0 0.0586 KNUAN 6.102 3,937 
9 4 5 48.0 2000.0 120.0 0.0016 KNUWN 18.706 12,068 9 4 5 48.0 2000.0 120.0 0.0016 KNUAN 17.963 11,569 
80 5 12 16.0 1280.0 75.0 0.5056 KNOWN 0.225 0.145 BO 2 42 ae AS Ye a 2 AL TT PS TT 1 a OC De WE 
10 5 i4 48.0 2080.0 120.0 0.0016 KNUWN 23.179 14,954 10 > 14 48.0 2080.0 120.0 0.0010 KNUAN 22.3557 14.411 
1 72 6 16.0 11700.0 50.0 9.70854 KNUAN 1.502 0.969 1 7 6 16.0 11700.0 50.0 9.7654 KINURN 1.501 0,968 
3 6 8 40.0 4160.0 67.0 0.0234 KUAN 11.596 7,484 3 6 8 40.0 4160.0 67.0 0.0234 KVUAN 11.291 7.285 
4 6 10 48.0 1920.0 86.0 0.0028 KVUWN 24.897 16.062 4 6 10 48.0 1920.0 86.0 0.0028 KNUAN 24.066 15,526 
16 9 6 16.0 592.0 40.0 0.7482 KNOWN 0,386 0.249 16 9 8 16.0 592.0 40.0 0.7482 KNUAN 0.3593 0.254 
47 8 18 40.0 3200.0 67.0 0.01860 KNOWN 9.120 5.884 pee 18 40,0  3200.0_ 67.0 0.0180 KINUAN 8.791 5.6714 
5 10 9 48.0 2240.0 86.0 _0-0035 — KNUWN 2b? Donate OUR, et 2s... 5 1u 9 48.0 2240.0 86.0 0.0035 KVUAN 21.247 13,708 
15 9 ii 16.0 4000.0 ~~ 40.0 5.0552 KNOWN 0.352 0.227 15 9 11 16.0 4000.0 40.0 5.0552 KNNUAN 0.3458 0.218 
46 9 49 48.0 3350.0 85.0 0.0050 KNOWN 18,037 11.637 46 9 49 48.0 3350.0 85.0 0.0050. _KNUAN 17.484 12,280 
14 10 11 24.0 2720.0 35.0 0.6109 KNUAN 1.743 1.425 14 iv 11 24.0 2720.0 35,0 0.6109 KUAN 1.689 1.090 
13 T2 ii 16.0 5120.0 40.0 6.4706 KNOWN 0.669 =—-0.432 13 12 11 16.0 5120.0 40.0 644/06 KWUAN 0.645 0.416 
28 16 ai 24.0 1650.0 30.0 0.4929 KNUWN 0.439 0.283 ee ed 84 GSD 30.0 0.4929 KNUAN 0.591 0.253 
11 12 13 48.0 1440.0 70,0 0.0031 KNOWN 17,964 11,590 11 12 13 48.0 1440.0 70.0 0.0U31 KNUAN 17.382 11,214 
12 14 13 ~ 48.0 960.0 120.0 0.0008 KNUWN 15,649 10.225 12 14 13 48.0 960.0 120.0 0.0v08 KNUAN 154253 9,844 
17 13 16 48.0 5120.0 120.0 0.0040 KVUAN 30,982 19.988 cs 17 15 16 48.0 5120.0 120.0 0.0040 Ku 
18 14 15 24.0 3680.0 65.0 0.2630 KNUWN 6.108 3.940 18 14 15 24.0 3680.0 65.0 0.2630 KN 8 
19 i7 i5 16.0 3640.0 63,0 2.0943 KNOWN 1.320 0.852 19 17 15 16.0 3840.0 63.0 2.0943 KNUAN 1.2/7 
73 15) 20 24.0 1040.0 66.0 0.0722 KNOWN 5.509 3.554 SE) kT EE ey et ee al) = 66,0. 80792 KNUAN 5.261 
75 16 17 30.0 950.0 80.0 0.0156 KNUAN 11.982 7.730 75 16 17 30.0 950.0 80.0 0.0156 KiVWUAN 11.629 
26 16 32 48.0 1950.0 120.0 0.0015 KNUAN 16.4868 10.637 26 16 32 48.0 1950.0 120.0 0.0015 KIVUAN 15.927 
74 aT 19 30.0 1200.0 80.0 0.0197 KNUAN 9.222 5.950 74 1/ 19 30.0 1200.0 80.0 0.0197 — KNUWN 6.975 
45 18 41 48.0 4550.0 120.0 0.0036 KVUAN 204757 13.392 45 18 41 48.0 4550.0 120.0 0.0036 KNUAN = 204118 
49 16 42 16.0 5600.0 70.0 2.5133 KNOWN 1.121 90.723 49 18 42 16.0 5600.0 70.0 2.5135 KUAN 1.086 
- 48 49 18 48.0 640.0 85,0 0.0010 KNOWN 15-342 9.898 46 49 38 48,0 640.0 85.0 0.0010 KWUMN 14.904 
20 19 20 16.0 3200.0 60.0 1.9101 KNUAN 1.491 0.962 20 amt 20 16.0 3200.0 60.0 1.9101 KNNUAN 1.4353 
24 19 23 30.0 5600.0 50,0 0.2193 KNUAN 7,121 4,594 24 19 23 30.0 5600.0 50.0 0.2193 KUAN 6.955 
25 31 19 16.0 2000.0 60,0 1.1938 KNUAN 0.117 0.075 25 31 yee 16,0 2000.0 . 60,9 1.1938 KNUAN Oii2t 0.078 
21 20 21 24.0 6720.0 66.0 0.4668 KNOWN 4.169 2.690 21 20 21 24.0 6720.0 66.0 0.4068 KVUAN 4.007 2.565 
23 23 21 20.0 5120.0 60.0 1.0309 KNOWN 1.525 0.984 23 25 21 20.0 5120.0 60.0 1.0509 KNUAN 1-395 0,899 
22 21 53 20.0 8470.0 70.0 1.2625 KNUWN 2:745 «2.772 22 21 B30. A700 C7 KNUAN 2.615 4,687 
2 5 2 1040. 60.0 0.2094 Ruan 9231332388 30 22 25 20.0 1040.0 60.0 0.2094 KNUAN 5.558 3.457 
29 33 22 48.0 eee —i20.0  0.00i5. KNUwW 11.73 +569 29 32 22 48.0 1920.0 120.0 0.001» KNUAN 124550 7,323 
44 22 49 48.0 3840.0 120.0 0.0030 KNUWN 2.272 1.466 44 22 49 46,0 3840.0 120.0 0.0U50 KWoAN 2620, 4. 420 
33 23 46 30.0 4800.0 80.0 0.0788 KNUWN 1.776 1.146 33 2s 46 30.0 4800.0 60.0 0,0/88 KNUAN 1.656 1.1865 
23 54 20.0 1760.0 55.0 0.41635 KNOWN 1.979 + #1.277 34 23 54 20.0 1760.0 55.0 0.4165 KNUAN 1.975 1.273 
rf 25 24 16.0 2560.0 64.0 1.3561 KNUAN 1.277 0.824 pe a i Ser oot Ar ee a 1.3561 KNUAN 1+258 0,798 
65 24 29 16.0 3360.0 50.0 2.8102 __KNUWN 0,549 0.354 6> 24 29 16.0 3360.0 50.0 2.8102 KU NIN 0.556 0.347 
64 24 33 36,0 2400.0 80.0 0.0162 KNUAN 5.920 3,819 64 24 33 36.0 2400.0 80.0 0.0162 KNUAN 5.7/2 3.724 
52 40 24 30.0 4960.0 80.0 0.0614 KINUAN 5.734 3.699 52 4u 24 30.0 4960-0 __ 80.0 0.0644 KNUAMN 5,584 3,602 
76 2> 30 20.0 800.0 63.0 0.1472 KNUAN 3.603 2.325 76 25 30 20.0 600.0 63.0 0.1472 KNUAN $6517 2.269 
42 26 27 16.0 3200.0 60.0 1.9101 KNUAWN 0.252 0.150 42 26 27 16.0 3200.0 60.0 1.9101 KNUAN 0.219 0.144 
31 30 26 20.0 1600.0 78.0 0.1983 KNUMN 4.158 2,683 31 30 26 2n,0 ~~ 1600.0 7840 0.1985 KNUAN 4.0/5 2,629 
32 26 46 20.0 1760.0 60.0 0.3544 KNUWN 2.240 1.445 = 32 26 46 20.0 1760.0 60.0 0.3544 KNUAN 2.165 1.410 
78 28 27 16.0 450.0 70-0 0.2020 KNUAN 0.942 0.608 78 28 27 16.0 450.0 70.0 0.2020 KNUAN 0.9458 0.605 
77 27 43 16.0 1600.0 70.0 0.7181 KNUAN 0.660 0.568 77 2/ 43 16,0 1600.0. 70:0 07181 Ee KNUAN 0.0865 0 357 
66 29 28 30.0 2000.0 70.0 0.0420 KNUWN 6.229 4.018 66 29 28 30.0 2000.0 70.0 0.042u KUAN 6.149 3.967 
67 28 43 30.0 1920.0 70.0 0.0403 KNUWN 4.838 3.121 67 28 43 30.0 1920.0 70.0 0.0405 KNUAN 4.702 3.072 
63 33 29 30.0 800.0 65.0 0.0195 KNUWN 5.736 3.704 See eee ke eT So.o 800.0 65.0 0.0195 KNUAN 51046 3.644 
ze 35 29 16.0 3200.0 80.0 1.1218  — KNUWN 0.454 0.293 = 71 3D 29 16.0 3200.0 60,0 1.1218 KNUAN 0.458 0.296 
82 31 30 16.0 3900.0 70.0 1.7503 KNUAN 1.607. 1,037 82 31 30 16.0 3900.0 70.0 1.7505 KU AN 1.565 1,009 
27 32 31 20.0 1600.0 50.0 0.4514 KNOWN 2.497 1.611 21 32 34 20.0 1600.0 50.0 0.4014 eK 2. 427 A 
62 34 33 a 1920.0 65.0 0.1372 KINNUWN 1.967 1.269 62 34 33 24.0 1920.0 65.0 0.1572 KNUAN 1.955 1,247 
60 34 35 16.0 2600.0 80,0 0.9816 KNOAN 0.639 0,542 60 34 35 16.0 2800.0 80.0 0.96160 KNUAN 0.616 0,526 
62 37 34 24.0 860.0 75.0 0.0483 KNUWN 4.152 2.679 SS ee ee eee | 660.0 7540 0.0485 KYU AN 4,051 2,613 
59 36 35 16.0 2080.0 60.0 0.7292 _KNUWN 0.961 0.620 59 36 35 16.0 2080.0 80.0 0.7292 KYU AN 0,940 0,607 
58 37 36 16.0 2250.0 80.0 0.7618 KINUAN 0.947 0,611 58 3 36 16.0 2250.0 60.0 0.7618 KNUAN 0,919 0.593 
57 39 36 16.0 2400.0 60.0 0.8414 KNUWN 1.360 0,878 57 39 36 16,0 2400.0 80.0 0.6414 KNUAN De S2) 0,852 
56 38 37 30.0 1280.0 80.0 0.0210 KNUWN 7.046 4.547 56 38 37 30.0 1240.0 60.0 0,021u KNNUAN 6.642 4.414 
55 36 39 30.0 560.0 80.0 0.0092 KINUAN 0.229 0.146 55 38 39 30.0 560.0 80.0 0.0092 KNUAN 0.216 0.140 
53 40 38 30.0 640.0 60.0 0.0105 KNNUWIN 8.625 5.563 —__— 83 4u 38 $0.0 640.0 60.0 0.0104 KNUaN 8.3568 5.392 
54 42 39 16.0 960.0 70.0 Ds4009 se LRNUWNE 2nh0 2 2 BOG 54 42 39 16.0 960.0 70.0 0.4509 KUAN 2.404 1,551 
aT 41 40 30.0 1280.0 60.0 0.0210 KNUAN 164709 10.780 51 41 40 30.0 1280.0 80.0 0.0210 KVUaN 164201 10,452 
50 41 42 16.0 960.0 60.0 0.3565 KNUAN 2.703 1.744 a ee | ee et es a 80.0. : B.3588, KU AN gpoi8 ETT] 
43 3 280. 70.0 0.0269 KNNUAN 5.269 3.399 68 43 55 30.0 1240.0 70.0 +0269 KNUAN +1 . 
motions 44 a Tea CES 70.0 00592 KNUWN 0.643 0.415 41 44 45 30.0 2720.0 70.0 0.0572 KNUAN 0.561 0,375 
69 55 44 30.0 1600.0 70.0 0.0336 KNUAN 3.258 2.102 eS i IG 4 NG 1600.0 20.0 0.0536 KAUAN S101 2,052 
40 46 4530. 1280.0 60.0 0.0240 KNUAN eee ee 40 46 45 30.0 1240.0 80.0 0.0210 KVUAN 1.141 0.736 
39 45~—~=CO«47 16.0 2400.0 55.0 1.6628 KNUAN 0.941 0.607 39 4> 47 16.0 2400.0 55.0 1-6826 KNUAN U955 0,602 
38 46 51 20.0 1840.0 63.0 0.3585 KNUAN 2.047 1,324 THs 346. > Bz 20,0 1840.0 63.0 0.3585 KNUAN 2.029 1,309 
22. 47 48 20.0 5290.0 55.0 1.2512 KNUAN 2.195. 0,774 72 4/ 48 20.0 5290.0 55.0 1.2512 KNOWN 1.164 0.764 
37 51 47 20.0 800.0 55.0 0.1892 KNUAN 1.167 0.753 37 51 47 20.0 600.0 55.0 0.169¢ KNUAN 1,164 0.751 
35 54 48 16.0 9100.0 55.0 6.3805 KNUAN 0.556 0.347 — = a8 54 48 16.0 9100.0 55.0 6.3405 KNUaN 0.5354 0.344 
36 51 50 or io 680.0_ 110.0 : 0.057/ KNUAN 0.860 0.568 = 36 51 50 20.0 640.0 110.0 0.007/ KNUAN 0,665 0.556 
79 54 50 20.0 ~1120.0 55.0 0.2649 KYUAN 0.512 0.331 79 54 50 20.0 1120.0 55.0 0.2049 KUaN 0.512 0.330 


70 5> 52 16.0 3700.0 55.0 2.5943 KNUAN 1,593 0,898 2 70: ABBY BS 16.0 3700.0 55.0 2.5945 KAN 1.5// 0,888 


TABLE - SLS19 TABLE - SLS20 


19:00 HRS 20:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 STUDY DAY: THURSDAY, JUNE 23, 1966 
NUDE CUNNECTING PIPE ELEVATION - CUNSUMPIION - STATUS TOT HeAu ~ STAIUS PRESSURE HEAD NUDE CUNNECTING PIPE ELEVATION = CONSUMPTION = STATUS T HEAD - 
NUMBERS INVERT FI crs MGD CONS rT H2u HEAD ELEVATION FT NUMBERS _—_sINVERT FT___CFS MGD CONS Tt nig. “neAD | seasatioeeen 
1 2 0 0 0 15.0 24.013 15.492 15U.> KNOWN 135.5 1 2 0 0 0 15.0 22.172 14.304 154.0 KNOWN 139.0 
2 61 6 7 0 20.0 34.815 22.460 KNOWN 14¥.9 129.3 2 61 6 7 0 20.0 33.296 21.482 KNOWN 155.1 133.4 
3 “4a oe 8 20.0 6.761 4-362 KNOWN 149.5 129.3 3 a er ae | 20.0 6.498 4,192 KNOWN 155.1 133. 
4 ZS en eet | 20.0 17.205 11.100 KNOWN 146.0 128.6 4 9 0 0 0 20.0 16.463 10.621 KNOWN 152.2 Pte . 
5 6 9 60 10 40.0 -1.454 -0.938 KNOWN 146.35 106.3 —— 4 —_$--2_a_in____40.0___=4.393 oh W 152.2 5 ‘ 
6 2 6 1 3 10.0 -7.349 -4.742 KNOWN 146.1 138.1 6 2 6 1 3 10.0 =6.870 -4,432 KNOWN 35169 a a: : 44242 
7 Se ae eS 45.0 1.515 0.848 KNOWN 16454. 9-2 ee 119.4 ? > a Tia 45.0 1.331 0.858 KNOWN 166.> 
8 S 16 47 “0 10.0 -2.940 -1.897 KNOWN 146.2 a, eh hw | eect bab W-eait 8 0 72.476 -1.597 KNOWN 150.2 
9 16 5 15 46 10.0 -3.079 -1.986 KNOWN 140.5 136.3 9 16 «5 (15 46 10.0 =2.599 -1.677 NOUN ASUS 
Lo | 5 14 0 10.0 71.099 -0.709 KNOWN 14/.¢ 137.2 10 4 5 44 0 10.0 “1.300 -0.838 KNOWN 151.1 
il is 14 1i3 28 10.0 =2.924 -1,687 KNOWN 149.7 es. oe 15 14 13 28 10,0 2.785 -1.797 KNOWN 149./ 7 
12 7.) OU 4450 51 20.0 -2.754 °1.777 KNOWN 148.3 128.3 12 7° 80-13 41 20.0 2.630 1,697 KNOWN 452.2 4 
13 i ee Ge 20.0 -2.584 -1.667 KNOWN 14/.8 127.8 is i de a7) 20.0 -2.460 -1.587 KNOWN 151.6 
14 10 12 #18 0 35.0 1.145 -0.739 KNOWN 14/.9 112.9 = 14 10 12 #16 0 35.0 71.099  -0.709 KNOWN 151./ 
15 18 19 73 0 35.0 -1.934 -1.248 KNOWN 141.2 106.2 15 Ee AOL CSCC |!!! 
ent 28 17 75 26 15.0 -1.888 -1.218 KNOWN 14.4 130.8 16 28 17 75 «26 15.0 71.810 -1.168 KNOWN 149.8 
17 if 75 74 #O 15.0 =1.515 -0,848 KNOWN 144.4 129.4 Sie ee ar Ae | 15.0 71.269 -0.819 KNOWN 148.6 
i8 47 45 49 48 20.0 -2,.598 -1.547 KNOWN 143.9 125.3 18 47°45 49 48 = 20.0 = 2.290 -1.477 KNOWN 149.4 
19 44 20.24 25 15.0 -0.650 -0,419 KNOWN 1435.4 128.4 9 44 20 24 25 15.0 70.619 -0.399 KNOWN 1470/ 
20 48 20 21 «0 30.0 -2.584 -1.667 KNOWN 13¥.0 a =e Sat ILA eae es 20 WS 20 2 3e 50 30.0 72.460 -1,.587 KNOWN 144.5 
1 22 23 22 8 40.0 -2.800 -1.807 KNOWN 134.1 9464 el 21 23 22 «#0 40.0 -2.630 3507 KNOWN 2 
22 3O 29 44 0 10.0 -3.605  -2.326 KNOWN 14>.4 135.4 22 o¢ 29" 44— 0 10.0 3.435 =2.216 KNOWN 149.5 
23 24 23 33 «34 10.0 -1.748 -1,.128 KNOWN 130.4 126.4 —__23__ 24 23 33 34 10.0 71.640  -1.058 KNOWN 141.35 
24 43 65 64 52 15.0 -0.495 -0,319 KNOWN 139.4 124.4 e4 43° 65 64 52 ~ 25.0 =0.480 -0.309 KNOWN 144.0 
25 30 43 76 0 10.0 0.588 -0.379 KNOWN 141.2 _ USiiec 25 $0 43° 76020 10.0 0.557 =-0.359 KNOWN 149./ 
26 42 $1 32 0 15.0 -1.501 -0.968 KNOWN 13/3 ae a ee ee 26 42 31 32 0 15.0 71.423 -0.918 KNOWN 142.5 
27 42 /8 77 O 10.0 -0.263 -0.170 KNOWN 13/.4 127.4 e7 42078 77 0 10.0 0.248 -0,160 KNOWN 142.2 
28 /8_ 66 67 “9. 5.9.8 70.402 -0.260 KNOWN 13/.0 127.6 28 7B 66 67 0 10.0 70.587 -0.250 KNOWN 4142.5 
2g 65 66 63 71 15.0 -0.480 =-0.309 KNOWN 136.0 123.6 eae he SB Tee het sh 15.0 70.464 -0.299 KNOWN 145.2 
$0 76 $1 82 0 10.0 -0.959 -0.619 KNOWN 139.9 129.9 30 76 $1 82 OF 10.0 0.913 -0.589 KNOWN 144.4 
$1 25.82 27 0 10.0 -0.712 -0.459 KNOWN 145.4 133.4 $1 2. 82.27 9 10.0 -0.665 -0.429 KNOWN 14)0/ 
32 26 29 «27 0 10.0 2.058 -1.328 KNOWN L453 135.5 : $2. CATE Sant $f 0 10.0 1.965 -1.268 KNOWN 149.6 
$3 o4 63 62 0 20.0 “1.996 -1.288 KNOWN 139.0 119.0 33 64 63 62 0 20.0 “1.903 =1.228 KNOWN 145.6 
24 : 22 eo 4 ; = 29.0 =2.255 -0.809 KNOWN 139.4 119.4 34 62 60 61 0 20.0 “1.207 +0.779 KNOKN 144.0 
3 0. “1.253 -0.809 KNOWN 138.9 7 eS Eee tL] mi = - 
36 >9 58 57 0 10.0 -1.253 -0,809 KNOWN 139.5 ee 36 9 area inte ee cae Enaue 5 
S761 58 56  Q_ 45.0 4.810 = 9,168 KNOWN 139.9 fs $7 61 28 56 0 15.0 -1.733 1.118 KNOWN 144.5 
$8 56 55 53 0 15.0 =1.255 -0.809 KNOWN 14u.6 ‘ Se 28 56/55 255") 15.0 - 7_=0.779 KNOWN aout 
39 ov GDS) “5A 0 15.0 -1.253 -0.809 KNOWN 14U.0 125.6 39 27 595 «654 0 15.0 71.207 -0.779 KNOWN 14>.1 
40 Era 5 20.0 2.166 -1.397 KNOWN 141.1 121.1 40 92053 51 0 20.0 -2.089 -1.348 KNOWN 145.9 
a LT a 35.0. -1.258 -0.809 KNOWN 144.4 109.4 ee eee Ce ey 35.0  -1.207 _=0.779 KNOWN 48.6 
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21:00 HRS 22:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 STUDY DAY; THURSDAY, JUNE 23, 1966 
Nude  CUNNECTING PIPE ELEVATION - CONSUMPTION = STATUS TOT HeAu = STAIUS PRESSURE HEAD _ NUDE CUNNEULTING PIPE ELEVATION = CONSUMPTION = SIATUS TUT HeAu 
NUMJERS INVERT FI crs MGD CONS Fl Heu HEAD ELEVATION +I ] NUMBERS INVERT FI crs MUD CONS tT Heu 
oe a 21.274 13.725 155.2 KNOWN 140.5 ee 1 hii 15.0 21.197 13.676 155.9 
2 Sires F 0 20.0 32.554 21.002 KNOWN 154.7 134.7 2 MA 6) ee 20.0 31.796 20.913 KNOWN 154./ 
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28 ee -2.042 -1,518 KNOWN 14/,0 N22 A 40 de 68S) 63a 0 20.0 -1-810 =1,168 KNOWN 146.5 
41 45°56 — 50 0 35.0 -1,.176 KNOWN 15u.2 115.5 41 45 91 50 0 35.0 “1,057 -0.669 KNOWN 150.9 
42 49 54 50 0 15.0 “1.176 KNOWN 146.9 133.9 Ie Cy ee ee te a 0 15,0 “2.037 0.669 KNOWN 149.4_ 
43 (7-67 68 0 10.0 -0.356 KNOWN 144.¢ 134.2 43 1 10.0 -0.340 -0.220 KNOWN 144.9 
44 at 69 0. (0 15.0 -2.089 KNOWN 145.6 126.6 44 41 69 0 0 15.0 71.980 1.278 KNOWN 144.5 
45 41 40 39 0 KNOWN 145.6 126.6 45 41 40 39 0 15.0 “0,605 =0.389 KNOWN 144,¢ 
46 $3.32 40 38 KNOWN 145.6 123.6 46 $3 $2 40 38 20.0 -0.665 =0.429 KNOWN 144,¢ 
47 SP 22" 87 0 KNOWN 142.6 a B2.6 47 39 /2 $7 0 60.0 -0.696 -0.449 KNOWN 145.9 
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PiPE FROM To DIAMETER LENGTH HAZEN (C) HESISTENUE ~ SITAIUS == DISCHARGE ~~ PiPE FKOM TO DIAMETER LENUTH HAZEN (C) WESISTENCE = oTA) oS 
NODE NODE INCHES Feer COEFFICIENT R=F(D-+L>C) WES CFS MOD NOVE NODE INCHES Feel COEFFICIENT R®F(D+L +O) Neo 
2 Y 6 46.0 2880.0 67.0 0.0067 KNUAN 214253 13,699 2 1 6 46.0 2640.0 67.0 0.006/ KNUAN 
81 3 2 48.0 600.0 66,0 0.0012.  KNUAN 0.626 O.533. — 61 3 2 48.0 800.0 66.0 0.0u1e KVUaN 
6 2 6 48.0 4960.0 86.0 0.0072 KNUAN 154113 9.750 | ue é 6 48.0 4960.0 86.0 0.0u7¢ ANUaN 
7 2 12 48.0 1920.0 70.0 0.0041 KNUWN 18-267 11,785 7 2 12 48.0 1920.0 70.0 0.004) KUAN 
8 3 5 30.0 1600.0 65,0 0.0566 KNOWN 5.394 3,480 a che aa 6 3 5 30,0 1600.0 65.0 0.0586 KNUAN 
9 4 5 48.0 2000.0 120.0 0.0016 KNUAN 154704 10.132 9 4 5 48.0 2000.0 120.0 0.0010 KNUAN 
80 5 12 16.0 1280.0 7540 0.5056 KNUAN 04145 0.094 8U 2 12 16.0 1200.0 75.0 0.5u56 KNUAN 
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4 7 6 16.0 11700.0 50,0 9.7654 KINUWN 1.1/6 0.759 = 1 / 6 16.0 11700.0 50.0 9.7054 KU AN 
3 6 8 40.0 4160.0 67.0 0.0234 KNUWN 9.866 6.365 4 6 8 40.0 4160.0 67.0 0.0234 KNUAN 
4 6 10 48.0 1920.0 66.0 0.0028 KNOWN 24.199 ei 4 6 10 46.0 1920.0 66.0 0.0028 KNUAN 
16 9 8 16.0 592.0 40.0 0.7462 KNUAN 0.3351 0.214 16 =a 8 16.0 592.0 40.0 0.7482 Kuan 
47 8 18 40.0 3200.0 67.0 __ 0.0180 KNUAN 74722 4.982 47 8 16 40.0 $200.0 67.0 0.0160 KAO AN 
5 10 9 48.0 2240.0 66.0 0.0035 KUN 18.495 11,931 5 10 9 48.0 2240.0 46.0 0.0035 KYU AN 
15 9 11 16.0 4000.0 40.0 5.0552 KNUAN 0.293 0.189 —w) 9 AL 16.0 4000.0 40.0 5.10592 _ KAUAN 
46 9 49 46.0 3350.0 85.0 0.0050 KNUAN 15.42/70 9,852 46 9 49 46.0 $390.0 65.0 0.0050 KNUAN 
44, 10 11 24.0 2720.0 35.0 0.6109 KNUAN 1.468 0.947 14 tu 11 24.0 2720.0 $5.0 0.6109 KWUAN 
13 12. 11 16.0 5120.0 40.0 6.4706 KNUWN 0,566 0.365 i 13 12 11 16.0 9120.0 40.0 6.47/06 KNUAN 
28 16 11 24.0 1650.0 30.0 0.4929 KNUWN 0,350 0,226 | 26 16 1 24.0 1650.0 $0.0 0.4929 KU AN 
11 12 ti «48.6 1440.0 70.0 ~ 0.0031 _— KNUWN 15.324 9,886 11 le 13 48.0 1440.0 70.0 0.0051 KUAN 
12 14 13 48.0 960.0 120.0 0.0U08 KINUWN 13.270 6.561 = 12 14 13 48.0 960.0 120.0 0.0008 KUAN 
7 13 16 4 5120.0 120.0 0.004U KINUAN 26.227 16,920 17 13 16 48.0 5120.0 120.0 0.0040 KU AN 
—tinies eatin 65.0 0.2630 KNUAN 5.269 3.400 i 16 14 15 24.0 3680.0 65.0 0.2030 KMUAN 
19 17 15 16.0 3640.0 63.0 2.0943 KNUAN 1,167 0,753 \ 49 1/7 15 16.0 3640.0 65,0 2.0945 KNUAN 
73 15. 20 24.0 1040.0 66.0 _ _ 0.0722 KNUAN | 4,502 2.905 | 73 15 20 24.0 1040.0 66.0 0.0/2¢ KYUAN 
75 16 17 30.0 950.0 60.0 0.0156 KNUAN 10.0/0 6.497 75 16 17 30.0 950.0 60.0 0.0156 KU AN 
26 16 32 48.0 1950.0 120.0 0.0U15 KNNUAN 14.073 9.080 eer Deere] 32 46.0 1950.0 120.0 0.0015 KNUAN 
74 17 19 30.0 1200.0 80.0 0.0197 KNUAN 7.681 4,955 74 i/ 19 30.0 1200.0 80.0 0.0197 KNUAN 
45 18. 41 48.0 4550.0 120.0 0.0036 KNUWN 470630 44.374 45 16 41 48.0 4550.0 120.0 0.0036 KNUAN 
49 18 42 16.0 5600.0 70,0 2.51335 KIVUWN 0.955 0,616 49 18 42 16.0 5600.0 70.0 2.51355 KYUAN 
48 49 18 48.0 640.0 65.0 0.0010 KNUAN 13-123 8.466 46 ay 16 48.0 640.0 85.0 0.0010 KNUAN 
20 19 20 16.0 3200.0 “60.0 1.9101. KNUAN 1,299 0.838 = 2u 19 20 16.0 $200.0 60.0 1.9101 KNUAN 
24 19 23 30.0 5600.0 50.0 0.2195 KNUWN 5.894 3,602 24 19 23 30.0 9600.0 50.0 0.2195 KNUAN 
25 31 19 16.0 2000.0 60.0 1.1938 KUAN 0.100 0.064 25 $1 19 16.0 2000.0 60.0 1.1938 KYUAN 
21 20 21 24.0 6720-0 66.0 0.4668 KNUAN 3.454 2.215 21 2u 21 24,0 6720.0 66.0 0.4068 KNUAN 
23 25 21 20.0 5120.0 60,0 1.0509 KNUMN 1.362 0.879 23 2s cat 20.0 5120.0 60.0 1.0509 KNUAN 
22 21 53 20.0 8470.0 78:59." 1.2825 _-KNUWN 2.321 1.497 22 21 53 20.0 6470.0 70.0 1.2625 KNUAN 
30 22 25 20.0 1040.0 60.0 0.2094 KNUAN 4.605 2.971 So 22 25 20.0 1040.0 60.0 0.2094 KU AN 
29 32 22 48.0 1920.0 120.0 0.0015 KNUWN 10-100 6,516 29 Se 22 48.0 1920.0 120.0 0.0049 KAUN 
44 22 49 48.0 3840.0 120.0 0.0030 KNUAN 2165 1.410 44 ee 49 48.0 3640.0 120.0 0.0U30 KNUAN 
33 25 46 30.0 4800.0 60.0 0.0788 KNUAN 1.391 0.897 33 25 46 30.0 4600.0 80.0 0.0/68 KNUAN 
34 25 54 20.0 1760.0" 55.0 0.41635 KINUAN 1.593 1.028 34 25 54 20,0 1760.0 55.0 0.4165 Kuan 
4.361 Ka 4.098 0,708 | 43 2 24 16.0 2560.0 64.0 1.3562 KNUaly 
65 24 29 16.0 3360.0 50.0 2.8102 Kuan 0.450 0.290 65 24 29 16.0 5560.0 50.0 2.8102 KUaN 
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78 28 27 16.0 450.0 70.0 0.2020 KIWUAN 0.712 0.459 ae 26 a7 16.0 490.0 7040 9.2020 KU AN 
7 27 43 16.0 1600.0 70.0 0.7161 KINUWN 0.713 0.460 77 2/ 43 16.0 1600.0 70.0 0.7161 KNUAN 
66 29 26 30.0 2000.0 70.0 0.0420 KNUAN 4.923 3.176 ose) 66 ey 26 30.0 2000.0 70.0 0.0420 KNUAN 
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82 31 30 16.0 3900.0 70.0 1.7503 KINUAN 1,356 0,662 62 31 S310 16.9 $900.0 70-0 1.7505 KYU AN 
27 32 31 20.0 1600.0 50.0 0.4514 KNUAN 2.065 1.345 27 $2 31 20.0 1600.0 50.0 0.45914 KNUAN 
ra ae as Le a Te 1920.0 $5.0 O.1572 KNUAN 1.550 1-000 62 34 33 24.0 1920.0 65.0 0.1572 KNUAN 
60 34 35 16.0 2600.0 80.0 0.9816 KNUAN 0.703 0,453 6U 34 35 16.0 2600.0 60.0 0.9616 KYUAN 
61 37 34 24.0 660.0 75 +0 0.0483  KNUAN 3u426 2.212 61 3/ 34 24.0 660.0 75.0 0.0465 KU AN 
59 36 35 16.0 2060.0 60.0 “0.7292 Kuan 0.760 0.503 59 36 35 16.0 2080.0 60.0 0.7292 KNUAN 
56 37 36 16.0 2230.0 60.0 0.7618 KNUAN 0-605 0.519 J) a | 16,0 2250-0 60,0 0.7816 KAN 
57 39 36 16.0 2400.0 60.0 0.8414 -KNUAN 14151 0,742 57 39 36 16.0 2400.0 80.0 0.6414 KAUAN 
56 36 37 30.0 1280.0 80.0 0.0210 KNUAN 5.955 3.629 56 38 37 $0.0 1260.0 60.0 0.0210 KAU AN 
55 36 39 30.0 560.0 80.0 0.0092 KNUAN 0.241 0.1455 52 58 39 $9.0 760-0 80.0 9.0092 aati 
53 40 38 30.0 640.0 80.0 0.0105  —_KNUAN 7,352 4.743 53 4u 36 50.0 640.0 60.0 0.0109 KaUAN 
54 42 39 16.0 960.0 70-0 0.4509 KNUAN 2:086 1.346 54 42 3g 16.0 960.0 70.0 0.4504 KyUaN 
51 41 40 30.0 1280.0 80.0 0.0210 KYUAN 14.146 9.126 eae ee th ~ - 50.0 yh TPE EET: Kyat 
4 4 960. 60.0 0.3565 KNUAN 2.307 1,488 50 1 16.0 60.0 . +3569 KNNUAN 
68 43 55 30.0 ELTA 70, 0.0269 KNOWN 4.212 2.747 66 45 55 50.0 1260.0 70.0 0.0269 KNUAN 
41 44 45 30.0 2720.0 70.0 0.0572 KNUAN 0.514 0,332 A 2 45 Bh tae vg eee rete 
6 af i 0.0336 — -KNUAN 2, 68% =) 4.679 = 6 2 4 0.0 1600. ' +0536 ua 
To eae pe atane as 0.0210 KNUWN 0,880 0.568 400 4645 $0.0 1280.0 60.0 0.021u KAUAN 
39 42 47 16.0 2400.0 55.0 1.6626 KNUAN 0.760 0.490 — ae $2 ms er TTT: ey ie nee 
- 239) Boek | Ee ee 2 640.0 63. 0.3585 KNUAN 1.654 1.067 4 1 0. 1 ’ ‘ ‘ WU4 
72 a7 48 ae Sey oe ‘TP KNUAN 0.960 0.620 72 4/ 46 20.0 $290.0 55.0 1.2512 KAUN 
37 51 47 20.0 600.0 55.0 0.1692 KNUAN 0.943 0.608 32 oh 47 20.0 6u0,0 55.0 0.1692 KIUAN 
35 54 46 16.0 9100.0 _ 5550 6.3605 KN AN 0.432 0.279 bo 54 46 16.0 9100.0 55.0 6.3609 KYUAN 
36 a Sp 20.0 880.0 110.0 0.0577 KNUAN 0.711 0.459 36 51 50 20.0 660.0 110.0 0.0977 Kuan 
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UNIMPROVED NETWORK 


TABLE SLS-26 
STUDY DAY: YEAR 2020 
IMPROVED NETWORK 


C “= STAT = STATUS PRESSURE HEAD ~ = ; - - ~ SIATUS PRESSURE HEAD 
NU) CUNNECTING PIPE ELEVATION = CUNSUMPTTUN = aTUS TUT Head aT U NUDE CUNNECTING PIPE ELEVATION CONSUMPTION Status TOT HEAD s 
oe NUMBERS INVERT FI crs GD CONS fl HeU nmEAD ELEVATION +1 NUMBERS INVERT FI crs “GD CONS FT Heu MEAD ELEVATION +I 
1 2 f © oe 15,0 58.727 37.889 155.0 KNOWN TSB 1 2 0 8 8 15.0 91.845 59,255 Zara Keoa hake 
2 eats or 6 20,0 75.984 49,022 140.0 KNOWN 126.0 2 Sf 6 Fo 20.0 41.858 146, ow +0 
3.61 8 oo 20.0 146,0 KNOMN 126.0 i> 8) 8 0 20.0 6.743 146.0 KNOWN 126.0 
4 Pe a ee. 20.0 {46,0 KNOWN ; 4 a en ar) 20.0 16,289 146,0 KNOWN 126.0 
5 6 9 60 10 40.0 KNOWN 145,06 103.6 6 40,0 211966 KNOWN anet ap-2 
$s sae Hes et eg ae a crn anes care 
8 316 47 «0 10,0 KNOWN 131,06 121.6 8 Bier ar ng 10.0 =4.751 KNOWN 240.8 130.8 
Sue 56 G35 Ag 10.0 KNOWN 132,35 122.3 9 16 5 15 46 10.0 =5.001 KNOWN 140, ‘ 
To f) 10,0 KNOWN T38.e “126.2 10 et 10.0 71.877 KNOWN ps Bye 
4115 14 13 28 10.0 KNOKN 130.0 120.0 A> 55 38 39 98 10.0 73.783 KNOWN 139, ‘ 
12 7 60 13 41 20.0 KNOWN 142.2 122.2 12 7 60 35 34 20.0 =3.713 KNOWN 144, 7— 124.7 
1s 555 [) 20.0 KNOWN r4v,T- 120-1 13 at) 42; 47 0 20.0 paras aha ee Ts 
14 10 #12 «#18 0 35.0 KNOKN 140,90 105.8 14 Ror 32° 16 2p 35.0 71.378 KNOWN Me a3 
15 eee aS | 0 35.0 KNOWN 102,12 6744 15 16 19 «73 0 6 peeee rane 12316 
at as oneal HE Matt ost ae eet | oe 
17 19 «75«- 74g 15.0 KNOWN ‘ ‘ rR 7 
18 47 45 49 48 KNOWN 127.8 7.A | 18 47 45 49" 48 =2.755 aon eee aaa 
19 74°20 24 25 15,0 KNOWN 114,65 +958 19 74 20 24 25 -0.928 KNOWN he ate 
20 73 200 «(21 0 30,0 KNOWN 91,2 61.5 20 43 2021 0 rg:ais u ean it ut 
es Ts TOT Te ee PD KNOWN 32.) 453 Biegiel, 20.522 10 STALL, are Ad 
be 23 333 too «nOwN fale Bete 35 oe oe: 53) 34 10.0 31454 KNOWN 120.0 110.0 
23.24 23 38 34 10.0 KNOWN 62, S : cae ; 
24 4365 64 52 15.0 ar KNOWN 96,1 8164 24 43565 64 52 15.0 =0.569 Bao a So 
25. #30 43 76 © 10.0 KNOWN 105.6 93.6 2 8630 43 76 10.0 70-759 KNOWN 431.4 121-4 
2 0642832 15,0 KNOWN 76,1 6iet 2642332 45.0 S2:565_ KNOWN Ee ete 
mez 42 26 77 6 10,0 KNOWN 76.2 66.2 27. 42.78 77 0 10,0 0.499) KNOWN eh: 11268 
ae aD Ehoan Ae vate rie fe ce 1" 15.0 epieap RACH 12>.4 4110.4 
29 65 66 63 74 1>,0 NOWN By. 3 : -0. i ‘ 
30 #6 31 82 0 10,0 KNOWN 94.2 64, 30 76 $1 B2 0 10.0 eens Lee Tae ae 
31 ee Ta ae 10,0 KNOWN 115,86 105.8 S11 25 82 27 30 10.0 0.918 Bier Saea 
32.0 «26 «29 «27 0 10,0 KNOWN 428.9 118.9 3226 jae 10,0 =2.665._KNOWN asthe 
33 UE Ee ee 20,0 KNOWN 93.7 73.7 33 64 63 62 0 20.0 2.296 be, terre 
34 62 60 61 0 20.0 KNOWN 8. 76.2 34 62 60 61 0 20,0 AS pie ref 
$571 60 590 10,0 KNOWN 9>.u 85.0 3571 60 59 0 10,0 2447 KNOWN es 
$659 58 57 on 10.0 KNOWN 99.3 89.3 36. 59 58 57 9 410.0 e447 GnNOON 26.0 
S7 6i 56 56 «0 15,0 KNOWN (02,0 . $7 61 58 56 0 1>.0 eee Akt chee 
$8 56 55 53 945.0 KNOWN 1032 9008 sh 363334 ad stieay KNOWN 229-00 
3957 55 54 9 15.0 KNOWN 4102.2 90.5 Ty eT ey a) 15.0 TAes47__KNO Age 
40 52 53 S10 20,0 KNOWN Le ae : 40 52 53 S51 6 20.0 72.506 KNOWN 1308 
41 45 «5150 35.0 KNOWN 125,6 434553 50 35.0 F 251467 ANON agree 
42 49 54 50 0 45.0 KNOWN 112.9 42 49°«54 50 Oo 15.0 a suis47 BAHN sii 
43 77 67) 68 0 10,0 KNOWN 71.9 43 47 67 68 5 10,0 71.191 0.769 pede A ety 
44 41 69 #200 f) 15.0 KNOWN 65.4 44 Pe ae 0 5,0 ih .83y rtssh2 Srey a ws 
45 44 4g 39g 15.0 KNOWN 62.3 45. 41 40 359 0 19.0 2,409 =2, 355 KADEN Ae 
46 $3 $240 3A 20.0 KNOWN 625 46 «= 33 «S240 38 ANGE Gi28-279) 12457 EMORY che 
47 39 72 #37 0 60,0 KNOWN 49.e 47 39 22 37 | 60,9 7Bs414 = mae fae eet: 
48/235 25.0 KNOWN 38,8 48. 72 55 #20 0 25.0 +349 -2.935. KNOWN aaa 
49 46°48 44 (0 20,0 KNOWN 128.5 49 46 48 44 9 20.0 =8.216 : oe pNoRS ree 
Ae 4 An KNOWN 30:3 St ETE A SSR SE 116.5 
ot oD RNOWN 3736 Hom I TS i a | 
a. a a eT | 10, . ‘ ‘ 72. 0.8 
53 22 0 5 0 20,0 KNOKN -42,/ 53 o 20.0 79206 =e 339 KNOWN ws 
D454 3579 20,0 KNOWN 51.1 3434 5 79~SCO 20.0  -2.476 =1, ore 
35 68 69 70 0 10,0 KNOWN 66,7— D5 66 69 70 0 10,0 71.640 -1,058 KNOWN 119. 
)-RESTST rh he GE ee PIPE FROM TO DIAMETER LENGTH HALEN (C) RESISTENCE = STAIUS == DISCHARGE <- 
PIPE FROM TO DIAMETER LENGTH HAZEN (CY ENCE = STATUS DISCHAR! ; ) 
NODE NODE INCHES FEET COEFFICIENT REF(D/L+C) = MES crs MGD NOVE NODE JNCHES FEE! _ COEFFICIENT R=F(Delec) Med. crs HGD 
z T 6 0 2880. a) V5 0087 ——KNORN 58572737 BB 2 1 6 48.0 2880.0 135.0 0.0018 KNOWN 91,845 sees 
: ; ; iy ‘ 0042 KNOWN 0,000 0,000 
1 be 010072 RAUAN _S6r170 23,895 sae Se Ta CJ C71 a try Cm meget 
SS 70.0 T, 0041 KNOWN 39,814 25.687 = 7 re) 48.0 1920.0 135.0 2.0012 KNUsN 94,156 28.475 
x : : : Ss 0.0100 un . . 
2 St pe i Dia0ge _RMUWN_SLs956 33.597 th at T0018 —KWOWN 28-348 78289 
: : 7 ; z KADAN 1,730 1 é 75, 0.5056 KNOWN = 1,076 0.694 
a Saas En eee ee Wgais na aia78 elvis ic atts NE 2080.0 120.0 0.0036 KNOWN 34,675 22.374 
a tel o bts ree to o:7054 KNOWN _2roaa 3 ae 7 16.0 41700-0 50.0 9.7054 KNOWN 2,909 1,877 
5 > z Se 3770 T.0234 KNOWN 24,648 15,902 3 6 8 40.0 4160.0 155.0 0.0064 KMuMN 336924 21-806 
: 40.0 1920.0 135.0 O.ou12 RUAN +84 252 _ 
4 6 10 1920.0 86,0 0,0026 KNOAN 32.393 4 6 io ; nai eata Tita 
Now 25 6 8 9 16.0 592.0 135.0 0.0788 KU : 5 
a7 tik Sa rt TetB RNIN —IBLI9S re 6 16 40.0 3200.0 135.0 2.0049 Know 26,209 36.964 
; ; 10 9 48.0 2240.0 135.0 0.0014 0 ‘ ‘i 
2) ee ey anes oiaeee ©) RAGANI | “as65e $ ; 4000-0 13540 015526 —KMUaN 17285 — 0-829 
i 333 tee 354 55080 KRUSH SELES yA piaheas HEC peeetee 135.0 0.0021 KNUAN 40,446 26,094 
hy 7 o : 4 rs = p P KNUAN 84719 5.625 
10 33 24.0 2720.0 135.0 0.0503 u 
40 a0 2720.0 35,0 0,6109 KNOWN 34498 414 $.0a03 muuaN 8.744 _5.625 
tate. ak 16,0 5120.0 135.0 +681 
ise 98-544 5120.0 40,0 6.4706 KNOWN 1,413. 1 220.0 aset openee CEE BEL 
ee reais pas peaie aban See + tz is ans teage 135.0 0.0009 KNUKN 36,640 23.619 
11 12 13 1440.0 70.0 fr nuea Rica agate 12 14 is “A.D 960.0 120.0 0.0008 KNUMN 16-297 10,514 
zeta. = = gm 40.0 260.0 0 PATEL poona— thane iii. t6 ee Aa 120.0 0.0040 KNUAN 47,523 30,660 
qoeias as zea, 3e80ce *S5.0 0.2630 KNOKN 14,805 10 1x6 45 24.0 $680.0 135.0 0.0680 KAUAN 16.242 10.479 
ayn eas aes : f : : ; 155, 0.5113 KNOWN 2,720 1,755 
4947 45 46.0 3840.0 63.0 DT STURM sca ish Re Sapien. wasete 0.0192 KNOAN 15,590 10,058 
A Ae a asc etenes : 5 ; 950, 135.0 0.0059 KNOAN 304641 19,768 
iG ied a7 pore peas Bhd es SNBAN nitare a . ce er TELE 120.0 0.0015 KNUWN 20.077 12,953 
—26__16__32 CT EE EKG ELE RNOAN OS +648 74 ar 19 $0.0 1200.0 135.0 KNUMN 25,260 16.297 
74 1/ 19 30.0 1200.0 stag preaee Sanda faiths ves = rr 45.0. 4550.0 120.0 KNUAN  $B159 24,619 
oe nes Oe Be) ea : : : = aa | Ya KNOWN 14670 1.077 
49 318 42 16,0 5600-0 7010 215135 KNOWN _24 311 a a a Sg KNUHN 47,809 11,490 
poe ees? AREER se anee A teaps PaOKND st e6o 20.19 20 16.0 3200.0 135.0 KNUHN 3.076 1,985 
20 #19 = 20 16.0 200.0 5 i ‘ ase KAOUN __ 32076 
KNOWN 194216 24. 4a 23 $0.0 5600.0 135, 
24 1y 23 30.0 5600.0 50.0 0.2193 caer etan aoe RaeN ames oon 
a 5 Be eae Ayacts sae pttae Pian Bees Aft a 2 24a 6720.0 135.0 KNUAN 13,281 
2 6200024 he u : a * 2 20.0 5120.0 135.0 KNOAN 54734 
gh} #1 _20t _sughie _o4ie _aseuge noun 3244s PR RT a eH 
a ead 20.0 6470.0 70,0 1.2825 le aE rs ae Ae eis ere RTPA 
eS 5 a gece eee ie Bees AOHN 24,316 29 ye 22 45.0 1920.0 120.0 0.0015 KNUAN 7.658 
2g 32 22 40.0 deo. 120.0 ater Rayan 35850 44 ay 22 48.0 5840.0 120.0 0.ou30 KNURN 14,421 
44 22 49 48.0 3840.0 120.0 0.0030 hy aera as al a “ EM aaeen Shogo ymmeerKautn ease 
poet aeoete HH po ades KOHN 50900 34. 25~=«=O8 20.0 1760.0 135.0. 0.0791 KNOWN 74413 
$425 _54 20.0 _4769.9 a eet} no 51 43 2h ite 16.0 2500.0 135.0 0.3409 KNUAN 4,044 
43. 2@>~ 24 16.0 2560-0 64,0 1.3561 K ' ce 014474 KNOWN 4,963 
6> 24 29 16.0 3360.0 50.0 mitek Sasa OS z or 3 has ee 0.0062 KNUAN 14.499 
Ze 33 360 Perea aoe ooh Raan Hitges oe at Ba ae 4960.0 135.0 0.0509 KNUAN 13,300 
ee A ao seas Boers 6375 BS KNOWN 91475 76 eo 30 20.0 800.0 135.0 0.0559 KNOWN 9.619 
is ee a eoee nae ; a7 26 16.0 00. +0 ta 7629 
4 zi 2e $ $2008 sep Saga a as t TLR 20-0 1600.0 135.0 0.0719 KNUAN 11,342 
ae ap ieniizsots He 0.3544 KNOWN 74227 4.662 2646 20.0 1760.0 135.0 9.0791 KNUAN 7,530 
Spi BAI Si nose ‘ i : : : 4 450.0 135.0 0.0599 KNUAN = 
| EE LA Re FE CT OE btet KNOWN 8658 a ae ee ea 012131 KMUAN 45738 
a ea 3 16.0 1600.0 7040 We7i8E NOMN 20,570 43.274 66 29 28 3o.0 2000.0 135.0 0.0125 KNUAN 154759 
66 62928 Soo) 206058 BORE ateans KNOWN. 48i703_ S0ii90 Sa te asa 30,0 1920.0 135.0 0.0120 KNUAN 115429 
<3 ce heet a0 taiss “KAN 17608 30 632k S3eeF 29 30.0 800.0 135.0 0.0050 KoWN 14,346 
reg = ae ; 3 ‘42 1 si 3200.0 135.0 0.4261 KNOWN p 
Gh SER SERS as ee 117508 RNOWN _-Syeaa 2509 ph oe Cea Cr eer} ee ee 5553 ——Khoad 3 
ed 46.0 3900.0 zoo pee NOWN 6,185 3-990 27. «32S. 20.0 1600.0 135.0 0.0719 KNUaN 8B, 287 
Renae es fas. lS eee ark: pheaee 4 1523 4.208 62.34 83 24.0 1920.0 135.0 0.0555 KNUAN 3,375 
oe we hae estes e atop Hi ete ‘249 ete sh a8 16-5 2800.0 5 KNOAN 1,877 
oa___34 2600.0 peo greets Chapt exleBh. 534 24.0 880.0 135.0 0.0268 KNUHN 7,296 
Uae ge tae ca nous none Deeeee RKGuAMcsvesomatans Bons: 135 16.0 2080.0 80.0 0.7292 KNOKN 0,898 
59 365 16.0 2080.0 80.0 0.7292 GT TEE eee ——_33.__3$__38._ _16-0 : a0ce ace RAGHH ass 
38 __47__}6__16.0__2939.9 me reate KNOWN £ 573936 16.0 2400.0 80.0 0.8414 KNUAN 1,987 
7 uy SSL 4 aes 51844 40.222 56 aU? $0.0 1260.0 80.0 0.0210 KNUAN 11,682 
oe oY Seat HE aye siesee KNOWN. *Os579.. "Ocsz4 39 3o.0 560.0 30.0 : # : 
a — ae ——zoet 360-4 ace areLes gan St T1427 53 40 38 30.0 640.0 60.0 0.0105 KNORN = =15,215 
5a Le aca 960.0 70.0 0.4309 KNOWN 5,569 3.593 54.4239 36.0 960.0 70.0 0.4509 KNOWN 
4 42 16.0 . , : = : . . eh led 
3a 4a 3010 1280.0 80,0 0,0210 KNOKN 36,150 23.322 pie ete ee ) ee eeeree aly 
Filibaal | ae RH muse 0.0269 KNOWN 47,158 14.070 ie at ec 30.0 1280.0 70.0 0.0269 KNOAN 
A 70.0 0.0572 KNOKN 4,990 3.220 a ma 
a HH 3 ae eat a0. 0.0240 KNOWN 0.140 0.090 2 40 46 45 30.0 
6 . . . . 
ae . He tes 2400.0 55.0 1.6826 KNOAN 3.023 1,954 3 3 2 sae 
=a6 wae si 70.0 . 63.0 . Tet adel : Pe 4/ 48 20.0 
72: “a? 48 20.0 $290.0 55.0 1.2512 KNOWN = - 34132 2.020 20.0 
s7 35 ta7 20.0 800.0 55.0 0.1892 KNoun Tt aesa6, 4.6 zo.0 
35 o< 46 16.0 9100.0 55.0 . 0 Pie OL 4 
360 5150 20.0 680.0 110.0 0.0577 KNOWN 145 : 
79 54 50 20.0 1120.0 55.0 0.2049 KNOAN 2.074 3.3538 3700.0 3,667 2,366 
70 35 52 16.0 3700.0 55.0 7394s KNOWN Vos FST 
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TABLE ~ SLS27 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 40 OUT OF SERVICE 


TABLE ~ SLS28 


STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 33 OUT OF SERVICE 


PRESSURE HEAD 


NODE CUNNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAU ~ STATUS PRESSURE HEAD NUDE CUNNECTING PIPE ELEVATION = CONSUMPTION + STATUS TOT HEAD = STATUS 
es SUMMERS INVERT FT crs MGD CONS FIonéo HEAD ELEVATION FIL _ NUMBERS INVERT FT crs MGD CONS FT WéQ MEAD  ELEvar 
1 ore eh 7 8 15,0 26,241 18,220 142,0 KNOWN 127,0 x fee a0 6 15,0 26,241 48,220 142,0 KNOWN 127.0 
2 a es oe | 20,0 39,38 25,410 KNOWN 140.2 120.5 2 1 | Seay a 20.0 39,583 25,410 KNOWN at epee EE ses ae Tt W 
3 “8 oll 20,0 6,756 5,650 KNOWN 140,0 12016 3 28 iD 38 20.0 6,758 5,650 KNOWN 140,6 12016 
4 Fame 20 ee 20,0 21,798 14,060 KNOWN 139.9 119.9 4 TAG. oibr ..0 20,0 21,793 14,060 KNOWN 13¥,9 119.9 
5 ee hone ae I 40,0 “2,720 -4.210 KNOWN 139.4 99,4 5 [ae eV ee | 40,0 i720 21420 KNOWN 9.4 
6 oe Oe 10,0 76,742 *5,640 KNOWN 130,06 126,8 6 [ae eas ea 10,0 -8,742 5,640 KNOWN 136,8 126,8 
7 1 0 0 U) 45,0 0,697 0,450 KNOWN 145,6 98,8 7 4 0 0 0 45,0 0,697 0,450 KNOWN 143,68 98,8 
aw Sore aoe) eee» eee | 10.0 74,309 ©2,780 KNOWN 130,¢ 126.2 Sr | 346 47 Op 10,0. -=4,309 ©2,760 KNOWN $562 24136 3 
9 1600: 15 46 10,0 "4,542 =2,930 KNOWN 156,4 126,4 9 16 «5 15 46 10,0 "4,541 2,930 KNOWN 136,4 126.4 
10 4° 0544. 6 10,0 1,689 =1,090 KNOWN 137,2 127.5 10 ee et eer) 10,0 “1,689 1,090 KNOWN 137,2 127,5 
ah ae ee eT 10.0 "3,420 2,210 KNOWN 139,/ = a = cin a aa VM RISE We eae ff he 10.0 “3.420 "2,210 NOW N RRR } 
12 7 60 43 44 20,0 “3,224 +2,080 KNOWN 13945 11943 12 760 43 44 20,0 "3,224 =2,080 KNOWN 139,35 11913 
13 ai 12 «#17 0 20,0 “3,036 1,960 KNOWN 138,6 116.6 13 a2 32) 47 0 20,0 “3,038 =1,960 KNOWN 136,0 118.6 
14 40 12 18.0 39,0 "2,193 *0,770 KNOWN 136.7 103.7 2= fa. 40) 69 dn gs a8 og “4.193 "0,770 KNOWN ——Adtat a aears 
15 8 39 783 0 35,0 "1,955 -1,260 KNOWN 130,21 95.4 15 16 19 =#73 0 35,0 =1,955 -1,260 KNOWN 13U,3 95,3 
16 28 47 «75 «26 15,0 72.216 1,430 KNOWN 133,86 120.8 16 26 17 75 «(26 15,0 72,216 1,430 KNOWN 135,58 120,8 
17 el 7S. 74 b) 17,0 "1.550 °1,000 KNOWN 134,0 ae Lt i iy aN Hy Ae AD ee I | 71,550 *1,000 KNOWN 134,21 11911 
18 47 45 49 48 20,0 "2,495 -1,610 KNOWN 135,21 115,14 16 47 45 49 #48 20,0 “2.495 91,610 KNOWN 135,21 115.1 
19 742026 25 15,0 70,837 -0,540 KNOWN 132,6 117,46 19 74 20 24 25 15,0 0,837 =0,540 KNOWN 132,8 117,8 
20 i rs | 0 30,0 “3,036 -1,960 KNOWN 126,0 98.0 - 20 73 20 24 0 30,0 =3,038 -1,960 KNOWN 12,3 a oe TE 
21 as 25 22 ¢ 40,0 “3,335 -2,150 KNOWN 12U,u 60,0 21 aL 23. 22 0 40.0 “3,335 -2,150 KNOWN 120,7 80,7 
22 30 29 44 °~«9 10,0 4,231 -2,730 KNOWN 133,35 125.3 22 30 29 44 «#9 10,0 4,231 72,730 KNOWN 13,5 125,3 
23 24 23. 33.34 10.0 72,077 71.540 KNOWN 125.1 7 413.1 23 24 23 35 34 10,0 72,077 14340 KNOWN 124.5 414.3 
24 43 65 64 52 15,0 70,512 0,330 KNOWN 127,2 112,5 24 43 65 64 52 15,0 70,512 0,330 KNOWN 127,2 112,2 
25 $0 43 76 0 10,0 “0,682 -0,440 KNOWN 129,7 119,7 25 30 43 «76 0 10,0 70,682 0,440 KNOWN 129,4 119,4 
26 4¢ 3132. 0 12.0 71,936 -1,250 KNOWN 124.2 10945 26 42 31_ 32 0 15,0 “1,938 -1,250 KNOWN  125,6 a 108,6 
27 a ee 10,0 -0,541 -0,220 KNOWN 124,¢ 114,2 27 42 78 77 Oo 10,0 0,341 =0,220 KNOWN 125,6 113,6 
26 78 66 67 4G 10,0 -0,512 -0,330 KNOWN 124,4 114,4 28 76 66 67 0 10,0 70,511 70,330 KNOWN 125,9 113,9 
29 65 66 63. 71 19,0 0,000 0.000 KNOWN 120,4 ee 29 65 66 63 74 15,0 0,000 0,000 KNOWN _ 126,0 111.0 
$0 76 31 82 0 10,0 71,132 -0,730 KNOWN 127,8 117.8 30 76 31 82 0 10,0 -1,131 -0,730 KNOWN 127,35 117,43 
31 mee eee 27! 8 10,0 70,621 +0,530 KNOWN 132,/ 1227 31 25,82 527-70 10,0 -0,621 0,530 KNOWN 132,84 122,86 
32 26 29. 27 0 19,0 2,418 -1,560 KNOWN 13312 125.5 32 25'2529 et. en 10,0 -2,418 °1,560 KNOWN 
33 64 63 62 0 20,0 "2,077 -1,340 KNOWN 12/,0 107,0 33 64 63 62 0 20,0 2,077 ©1,340 KNOWN 
34 62 60 61 20.0 “1,316 -0,850 KNOWN 127,/ 107,7 34 62 60 64 oO 20,0 “1,318 -0,650 KNOWN 
35 oe eo 10,0 71,518. -0.8650 KNOWN -126.9 4116.9. = 35/2 60 59 Cp 10,0 71,318 -0,650 KNOWN 
36 59 58 57 oO 10,0 71,518 -0,850 KNOWN 127,/ 117,7 36 59 58 57 O 10,0 “1,318 0,850 KNOWN 
37 61 56 °56 0 15,0 “1,691 -1,220 KNOWN 126,> 113,5 37 61 58 56 0 15,0 71,891 -1.220 KNOWN 
36 36) 35-83 _ 9 15,0 71,318 -0,850 KNOWN 129,38 114.3 > 38 56 55 535 0 15,0 “1,316 -0,650 KNOWN 
$9 57 55 6 54 ~~(COD 15,0 71,518 -0,650 KNOWN 129,3 114,3 39 57 55 54 90 15,0 71,318 -0,650 KNOWN 
40 52 53 51 fn 20.0 “2,265 -1,460 KNOWN 129,9 109,9 40 52 53) 3% 0 20,0 72,263 =1,460 KNOWN 
AL sa DA) 0 32,0 72,318 -0,850 KNOWN 134,12 = oh EO Cee SE 2 Ee a A ie 71,3518 -0,850 KNOWN 
42 49 54 50 0 15,0 “1,316 0,850 KNOWN 131,9 116,9 42 49 54 50 0 15,0 71,318 -0,850 KNOWN 
43 77 67 68 0 10,0 70,511 +0,330 KNOWN 123,¢ 113,2 43 77 67 68 6 10,0 70,511 70,330 KNOWN 
44 41 69 0 0 15,0 “3,007 1,940 KNOWN 121, 106.6 44 41 69 an 15,0 73,007 =1,940 KNOWN 
45 41 40 39 0 15,0 “0,930 -0,600 KNOWN 121,4 106,4 45 41 40 39 0 15,0 70,930 -0,600 KNOWN 
46 33 32 49 38 20.0 71,007 -0,650 KNOWN 122,9 102,9 46 33 32 40 38 20,0 “1,007 -0,650 KNOWN 
(he et I oy Ef 0 60.0 71,069 -01690 KNOWN 4.2055: = — Te a7 SS: 72.375 60,0 “1.069 -0,690 KNOWN 
48 72 35 0 0 25,0 “1,999 -1,290 KNOWN 11,2 93,2 48 72 35 0 6 25,0 71,999 -1,290 KNOWN 
49 46 48 44 0 20,0 -4,820 -3,110 KNOWN 135,35 115,3 49 46 48 44 0 20,0 74,820 +-3,110 KNOWN 
50 Lrg a I 70,0 71,596 1,030 KNOWN 120.9 50.9 Eee OE $6 79 0 90 70,0 71,596 *1,030 KNOWN _ 
51 58 57 36 0 60,0 0,000 0,000 KNOWN 120,9 60,9 51 $8 37 «(36 0 60,0 0,000 0,000 KNOWN 
52 70 oF f oO 10,0 “1,596 =1,030 KNOWN 116,0 106,0 52 70, 90) oF 8 10,0 71,596 =1,030 KNOWN 
53 CF ea, Ea 20.0 73,112 -2,010 KNOWN 109.2 — 99.5 Se aS 22) Sig) G5 20,0 -3,115 -2,010 KNOWN 
54 3435 79 «(OO 20,0 “1,085 =0,700 KNOWN 121,0 101,0 54 3435 79 ~«»0 20,0 -1,085 *0,700 KNOWN 
55 66 69 70 10,0 70,713 0,460 KNOWN 122,2 112,2 55 68 69 70 Oo 10,0 0,715 0,460 KNOWN 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS == DISCHARGE = PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE » STATUS <e DISCHARGE ++ 
NODE NODE _INCHES FEET COEFFICIENT ReF(Dslsc) NES __UFS GD —_ NODE NODE _ JNCHES FEET COEFFICIENT RSF{Dslsc) KES CES mGp 2 
2 1 6 4A,0 2680.0 67,0 0,0067 KNOWN 28,241 18,220 2 1 6 48.0 2880,0 67,0 0,0067 KNOWN 28,241 18,220 
3 4 6 6 0 KNOWN 2.714 4,751 See ee eee a 600.0 86,0  _0,.0012 KNOWN 2,505 1,614 
=. Sg een OO ee o6.6 a1 0078 KNOWN 49,582 12,633 6 2 6 48.0 4960.0 86,0 0,0072 KNOWN 19,651 12,678 
7 2 12 48.0 1920.0 70.0 0,0041 KNOHN 22,286 14,378 7 2 12 48.0 1920,0 70,0 0,0041 KNOWN 22,240 14,348 
6 3 5 30.0 1600,0 65,0 0,0386 KNOWN 6,278 4,050 2 ss l= So.0 1600.0 65,0 0,0586 KNOWN 6,253 4,034 
9 4 5 48.0 2000.0 120,0 0,0016 KNOWN 21,793 14,060 9 4 5 48,0 2000.0 120,0 0,0016 KNOAN 21,793 14,060 
80 5 12 14,0 1260,0 75.0 0,5056 KNOWN 0,485 0, 313 B0 5 12 16.0 1280,0 75.0 0,5056 RHONY 04490 0,316 
aN a re | 48.0 2060.0 120,0 00,0016 KNOWN 25,868 16,689 Ee ee 48.0 Gece ao 428. 05 eas. ean oe aceeea 
1 7 6 16.0 41700.0 50,0 9.7854 KNOWN 0,698 0,450 1 7 6 16,0 11700,0 Ue yare34 geen Tak 
3 6 8 40.0 4160.0 67,0 0,0234 KNOWN 124720 8,207 ‘3 6 8 40.0 “o0C ie arena A) Oe as 
4 6 10 48,0 1920.0 86,0 0,0026 KNOWN 27,058 17,457 e- - 4 6 10 8.0 aoe next ee Rana ean He = 
16 9 8 16.0 592.0 40,0 0,7482 KNOWN 0,496 0,320 16 9 8 16.0 92.0 10 ' By Boe, gaea8 
47 8 18 40.0 3200.0 67,0 0.0180 KNOWN 8,908 5,747 47 8 18 40.0 Beton e710 Hee ie 1942 ee 6 
: __ 86. =4 N 23,601 1226 
eS ae 44.0 2240.0 86,0 0,0033 __ KNOWN _ 23,554 15,196 3 2 a aaa anc cia Te 4000 “0382 RNGun 0.341 0,220 
15 9 11 16.0 4000.0 40,0 5,0552 KNOWN 0,346 0,223 15 9 i1 16,0 pean a Age Paw needy nee 
46 9 49 44.0 3350.0 65,0 0,0050 KNOWN 18,171 11,723 46 9 49 48.0 pases) 3s pgneeo BEOUN s247 a 
14 10 aa 24,0 2720.0 35,0 0,6109 KNOWN 1,614 1,170 a 14 10 “bi 24.0. 2720.0 3510 peal NON me ash6 = 2 
13 12 11 16.0 5120.0 40,0 6.4706 KNOWN 0,728 0,470 13 12 11 16.0 5120.0 40,0 be 0 ae mares i ra 
nn Er ae CH 
4A, 440, 70.0 90,0031 Ni B +14 = .— . re ee di 4 
a i2 —s 3 aac UR 120,0 0,0008 KNOWN 16,043 11,640 12 14 13 48.0 960.0 120,0 eretee ce aueage Bayeps 
17 15 16 48.0 5120.0 120.0 0,0040 KNOWN 33,837 21,830 17 13 16 48.0 5120.0 120,0 a 0 able Be ‘dy bei 
168 14 45.24, 3660,0 65,0 0.2630 KNOWN 6604 4,260 7 18 14 15 24.0 3660.0 65.0 Beesae KA aH 1517 4.28 _ 
19 17 15 16.0 3840.0 63,0 2.0943 KNOWN 1,415 0.913 19 17 15 16.0 3840.0 63,0 ae? pean ote ad) 
73 15 20 24,0 1040.0 66,0 0,0722 KNOWN 6,067 3,914 73 15 20 24.0 1040.0 66,0 a 22 . os ' +844 
Es 16 17 30.0 950.0 60,0 0,0156 KNOWN 12,950 8,355 75 16 Sly 30.0 Bonen = ay = Reon ee Tyre ee 
26 16 32 48.0 1950.0 120,0 0,0015 KNOWN 18,087 11,669 26 16 32 48.0 1950.0 120,0 +001 Kn 18, a 10 
74 17 19 3.0 1200.0 60,0 0.0197 KNOWN 9,991 6,446 74 17 19 30,0 1200,0 80,0 0,0197 NGHN 9,698 6,237 
45) a8. 41 48.0 4550.0 120,0 90,0036 KNOWN 21,485 15,862 45 48 41 48.0 4550.0 120.0 90,0036 KNOWN 21,761 14,039 
a9 16 42 16.0 5609.0 70,0 2,5133 KNOWN 1,152 0.743 49 18 42 16.0 5600.0 70,0 2,5133 KNOWN 14166 0,752 
48 49 18 4n.0 640.0 65,0 0,0010 KNOWN 16,155 10,423 48 49 18 48.0 640.0 85,0 0,0010 NACHN 16,480 10,632 
20 19 20 16.9 3200.0 60,0 1,9101 KNOWN 1,612 1,040 _ 20.419 20 16.0 3200.0 60,0 1.9201 KNOWN 1.587 1,024 
24 19 23 3040 5600.0 50.0 0,2193 KNOAN 7,674 4,954 24 19 23 30.0 5600.0 50,0 0,2193 KNOWN 7,223 4,660 
25 31 19 16.0 2000.0 60,0 1,1938 KNOWN 0,128 0,083 25 19 31 16,0 2000.0 60,0 1,1938 KNOWN 0,051 0,033 
21 20 24 24.9 6720,0 66,0 90,4668 KNOWN 4.641 2,994 — 21. 2024 24.0 6720.0 66,0 0, 4668 _KNOWN 41503 2,905 
25 2s 21 20.0 5120.0 60,0 1,0509 KNOWN 1,807 1,166 23 23 21 20.0 5120.0 60,0 1,0309 KNOHN 1,945 1,255 
22 21 53 20.0 8470.0 70,0 1,2623 KNOAN 3,116 =. 2,010 22 21 53 20.0 8470,0 70,0 1,2823 KNOWN 3,116 ©=2, 010 
30 22 25 20.0 1040.0 60,0 0,2094 KNOWN 5,929 3,825 30. 2225 20.0 1040.0 60,0 _0,2094 KNOWN 6.101 3,936 
; : E KNOKN 12,964 8,364 29. +«#4«Se~(Ce2 48.0 1920.0 120,0 0,0015 KNOWN 13,416 6,656 
29 32 22 44.0 1920,0 120,0 0,0015 ' ’ : ae aan pgess BvOWN pita eaters 
44 22 49 48.0 3640.0 120.0 0,0030 KNOWN 2.798 1,805 44 22 49 8,0 0.0 a) ' ‘ ‘ 
33 23 46 30.0 4800.0 60,0 0,0786 KNOWN 1,401 0,904 3S 28 46 30.0 4800.0 0.9 99,9999 KNOWN _0,001 0,004 = 
0. < 4 KNOWN 2,362 1,537 a 34 23 54 20.0 1760.0 55,0 0,4163 KNOWN 3,200 2,064 
34 23 54 20.0 1760.0 5540 054163 Md ’ t 5 64 35 KNOWN 1,27 0.8 
43 25 24 16,0 2560.0 64,0 1,3561 KNOWN 1,286 0,830 43 25 24 16.0 2560.0 +0 1,3561 9271 .820 
65 24 29 16.9 5360.0 50,0 2,8102 KNOWN 0.618 0,399 ee a LW er FP) 30,0 __2,6102 KNOWN 0,635 0,410 
Vat a) co 36.0 2400.0 80,0 0,0162 KNOWN 6,403 4,131 64 24 33 36.0 2400,0 80,0 0,0162 KNOWN 6,525 4,210 
os ‘ 9 ; 80,0 0,0814 KNOHN 6,246 4,030 52 40 24 30.0 4960,0 80,0 0,0614 KNOWN 6,400 4,129 
Re a a Beek Bagues 63.0 011472 KNOWN 3,960 2,555 76 25 30 20.0 800,0 63.0 0,1472 _—sKNOXN 45149 2,677 
25 tea re 6010 119101 KNOWN 04385 0.249 = 42. 26. 27 16,0 $200.0 60,0 1,9101 KNOWN 0,045 0,029 
a ot 4 “rie a ‘0 78.0 0.1983 KNOWN 4,568 2,947 31 30 26 20.0 1600.0 78,0 0,1983 KNOWN 4,873 3,144 
oy Ree : : NOWN _2,245° 1429 32.26 46 2476010 6040 0, 3544 KNOWN 2,893 1,865 
32 26 46 20.0 1760.0 60,0 0,3544 — KNCWN_ 121 ; - _26 46 sn, 
Tk, 2. ef 8 450.0 70,0 0,2020 KNOWN 1,109 0,715 78 26 27 16.0 450.0 70,0 90,2020 KNOWN 41,394 0,900 
” 27 ro isco 1600.0 70,0 0,7161 KNOWN 15186 0,765 77 27 43 16,0 1600.0 70,0 0,7161 KNOWN 1,099 0,709 
29 28 30.0 2000.0 70,0 0,0420 KNOWN 71948 5,126 — 66 29 26 30.0 2000.9 70,0 010420  ___sKINOWN 8,232 5.311 
3 ; 920. 70,0 0.0403 KNOWN 6,326 4,084 67 28 43 30.0 1920.0 70,0 0,0403 KNOWN 6,326 4,081 
a 33 29 acs Racer y 65,0 0.0193 KNOWN 6,672 4,304 63 33 29 30.0 800.0 65,0 0,0193 KNOWN 6,893 4,447 
7 35 29 16.9 3200.0 60,0 1,1218 KNOWN 0,656 0.425 7i_35 29 46,0 3200,0 60,0 41,1216 KNOWN 0,704 0,454 
: vw . 3900.0 7010 41,7503 KNOWN 1,759 4,122 82 31 30 16,0 3900.0 70,0 1,7503 KNOWN 1,656 1,197 
+ x 4, apt SA 50.0 0.4514 KNOWN 2,697 1,740 27 32 31 20,0 1600.0 50,0 0,4514 KNOWN 2,627 1,695 
; : re H : KNOAN 24346 1,514 Sn eet eee eee 1920.0. 65,0 041372. KNOMN 24.445 4.579. 
62 34 33 24.0 1920.0 65,0 0,1372 ' 2544 = 
34 KNOWN 0,693 0,576 60 34 35 16.0 2800.0 80,0 0,9616 KNOWN 0,908 0,586 
60 34 35 16.0 2800.0 80,0 0.98616 ' ' 
7 640.0 75,0 90,0483 KNOWN 4,557 2,940 61 37 34 24,0 880.0 75,0 0,0483 KNOWN 4.671 3,013 
4 “i a tate TY : ? KNOWN 1,063 0,699 Se eT 16.0 2080.0 _80,0 0.7292 KNOWN 44124 0,719 
59 36 35 14.0 2060.0 60,0 0,7292_ _K ‘ : 
7 = KNOWN 0,979 0,632 56 37 36 16.0 2230.0 80,0 0,7618 KNOWN 0,990 0,639 
aes ae ae Baap Rebs bp ee : ¥ 39 3 1 2400.0 60,0 0,8414 KNOWN 1,441 90,930 
400.0 60,0 0,6414 KNOWN 1,421 0,917 57 6 6.0 oo, ' ’ ’ a 
a By ae Beane = NOW 74427.. 4,792 5638 37 30.0 1260,0 80,0 0,0210 KNOWN 7,552 4,872, 
ZO. 38 7 3000 428069 pean are Para 4 . 7 3H 3 30 560.0 80,0 0.0092 KNOWN 0,109 0,070 
3 0,0 0,0092 KNUAN 0.153 0,086 55 8 9 0.0 A ’ ‘ ‘ . 
ae + is noes Add a0 0,0105 KNOWN 6,877 5,727 53 40 38 30.0 640.0 80,0 0,0105 KNOWN 8,978 5,792 
eel as cn He 78 0,4$09 KNOWN 2,408 4.682 4 54 42394640 90040 7040 0.4509 KNOWN 246 2 
Meat tte Sante ee 90,0210 KNOWN 17,390 11,219 54 41 40 30.0 1260.0 80,0. 0.0210 KNOWN 17,642 11,362 
es a a. Soee conkae nate 013365 KNOWN 24769 1.787 50 41 42 16.0 960.0 60,0 0,33565 KNOWN 2,601 1,607 
aa He se aes peers Fate 0. 269 KNOWN 71000 4.516 68 45 55 30.0 1260,0 70,0 0,0269 KNOWN 6,915 4,461 
re ri a coe acer ee 4 1682 1,085 44 440045 30.0 2720.0 70,0 0,0572 KNOWN 1,592 1,027 
one Nactie ae OT A che i Beene F CUNta te : 7 0.0336 KNOKN 4,604 2,97 
70,0 0,0336 KNOWN 4,691 3,026 69 55 44 30.0 1600.0 0,0 ' ‘ +974 
a a2 se zap poeeae is 99,9999 KNOWN 0.001 0,001 40 46 45 30.0 1280.0 135,0 __0,0080 KNOWN 0,242 0,156 
> rr: oe eer per eG 116828 KNOWN 0,755. 0.487, 39 450 °~«O«47 16.0 2400.0 55,0 1,6828 KNOWN 0,870. 0,564 - 
44 < ae Baas ees eae : NOWN 2,610 1,664 38 46 51 20.0 1840.0 63,0 0,3385 KNOWN 1,680 
38 46 51 20.0 1640.0 63,0 0,3385 KNO ' i now 
NON 1.361 9,878 72 47__. 4820.8 5290.0 55.0 1,2512 KNOWN 1,326 0,85 = 
72 47 48 20.0 5290.0 55.0 1,2512 K 1 
5 0.1692 KNUAN 1,675 1,080 37 51 47 20.0 600.0 55,0 0.1692 KNOWN 1,528 0,986 
ag tr A “per aeate hp ; YUAN 0,638 0,412 35 54 48 16.0 9100.0 55,0 6,3605 KNOWN 0.671 0,433 
35 54 48 16.0 9100.0 55,0 6.3605 KNO ' ' sale 
5 5 20 860.0 110.0 0,0577 KNOWN 01956 O-) 36 51 50 20.0 660.0 110,0 0,0577_ KNOWN 0,153 0,099 
. 34 30 aes 1120.0 55,0 0.2649 KNOAN 0,660 0,426 79 54 50 20.0 1120.0 55,0 A ebb RHOMN ans 0.931 
70 55 52 14.0 3700.0 55.0 2.5943 KNOWN 1,597 1.030 70 55 52 16.0 3700.0 55,0 15943 KNOWN 1,59 +030 
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STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE STUDY DAY: 2 PM, 1966 
Saar iecacerine i PIPE 41 OUT OF SERVICE REHABILITATION SEQUENCE 
NG PIPE ELEVATION = CONSUMPT - - Fe 
NUMBERS INVERT FT CFS ee Saree TOT HEAU - STATUS PRESSURE HEAD NUDE CONNECT » Taatgocheatirel ie 
ERS ; CONS FT HzO A Ne eerattaa tren CTING PIPE ELEVATION = CONSUMPTION = STATUS TOT = 
1 ee Oe) 15,0 28,241 18,220 SEN —. NUMBERS INVERT FT CFS Mio, coum. S¥) Gane gi CLEVATTAN GRE 
es | By. Serer 2-8 20.0 39.385 354 . KNOWN 127,0 1 2 ELEVATION FT 
= tee ' , 410 KNOWN 140,20 ee eae 15,0 28.241 18, a 
4 , aoa Sas Beas pet fattctel 14052 . The 2 at re eS 20.0 39,385 es: ate KNOKN ee KNOMN 127,0 
S bb Gd Ee GS Bb 4b Ea EE Be i} ——_i 
1 3 0 - - ' . 14,06 939.8 —— — 
7 a eee | oe Apfel SATB tet 128,65 - shee kee aed ae 40.0 71,720 orate ere aaa 119,8 
Seite aie ee pease KNOWN 98.8 ——$- 2 Bh MUSES 10,0 “8,742 -5,640 KNOWN aos 99,4 
9 16 Sais 246 10°0 Sa aad Boiecd eh Goes - : 4 a e 45,0 0.697 0.450 KNOKN aca 128,8 
10 4 5 14 6 10,0  -1,689 *1,090 KNOWN 22614 ee ere ee Ri ok SPR pm se et herb ter 130.2 ie 
ies CS Ce ee ea 127.5 “SS eee Ee 10,0  -4,543  -2,930 KNOWN : 126.2 
12 7 89 13 if 20,0  -3.224 2 cao RES E Re a22.7 ti oe ay ee 10,0 -1,689 1.090 KNOWN 35 ——— ee 
1 ' ' 72, " i 14°13 28 5 : ' 7 
rea is i. is M cere =3,038 *1,960 KNOWN grate : i ERE EERE SE he ee EE obelatliey 139.7 sari 
15 48. 19073) 6 pg rer rest aN eS Tt Sheen? TOT. SP Shee Spe eta _ 14942 
SA ee Eh ey Se een NOWN Zhe 10 12 18 0 aS 20) mena aus ea. 138,> ee = 
' 71.430 KNOKN ' 4s 18 19 73 ‘ ’ 0.770 KNOKN 138,/ 
ya Sa es 15.0 1.550 120.8 Ey Se Da a A : 103,7 
-- ths 71,000 KNOWN ' 16 28 - . 1.260. _KNOKN 129,° , 
eee eee 20,0 -2.495 =1.610 KNOWN 418,9 eae a 45.0 2,216 1.430 KNOWN 139.8 24.6 
a4 a8 a 24 25 15,0 -0.837 -0,540 KNOWN 11512 eae 47 45-46 +H aon “1,550 *1,000 KNOWN 135/93 120.8 
0 2h 9 30,0  -3,038 °1,960 KNOWN 117.4 19) (740 So 28 20,0 "2,495 +1,610 KNOKN 13>)2 11819 
SN eS ee re 40,0 3,333 -2,150 KNOWN = 2716 20 dees SO SU O57 504540 KNOWN 132,3 ee 11512 
ae drrineereeh os 12515 2121 23 22 0 4010-32333. -21458_ KNOWN ae “srt 
ees 1,340 KNOWN ' 2 hECERLE ET? oul : 72, KNOWN 23842 E 
24 43 65 64 52 15,0 ge 1.3 — 0 10.0 -4 5 > 78 
; 0,512 -0,330 KN ey ee = 23 ‘ +231 °2,730 KNOWN > 43 - 
25 gt 4378 10,0 -0,682 See eee 113.0 ey ee = 4 10,0 -2.077 -1.340 KNOWN ee 125,3 
2 34 32 p 45,0 1,938 74,250 KNO 4 119,8 25 eee 15,0 -=Q,542 0,330 KNOWN fe pp 
27. 42°78 «77 ne 1250 WN 1241 30430-7600 10,6. -0,682 12708 112.6 
Segoe paar rae 40,0  -0.,341 -0,220 KNOWN £25. 09.4 _ 26 4942 31 32 «0 oy GNM scosnanes ose KNOWN 13U,7 120, 
2965. 66 6 nt aes Se Het shee ssa 12508 27.4278 77? ng reer a lean atte meee 11208 
4.0 0,000 0,000 KNOW 7,0 ' 28 78 66 70.342 70.220. KNOWN _ 4,4 % 
eee sects ts wecrse RNOWN aT ee 412.0 268 6s 878 Te as Hare eee Se 
ery 0 10,0 =0,621 -0,530 KNOWN 132.5 117.8 eon at | ee ee Be 0. 0,000 0,000 KNOKN 12614 114,4 
$226 29 27 8 40.0 _-2.4g8 4.360. KNOWN 135.5 122.5 So 76 3182 _Q _i 0.0 -2s432 70s738 KNOWN. 32948 eR 
Mer ee Ee Hatter Se 1081 $3.04 63 62 2 ___2,0 a7? =4.348._WNOWN tad 12545 
3659 «58 57 Ot 10,0, Se Se WN 127.4 60 61 «0 rT Bae 2 mI Seer tas 407 
' =1,316 -0,850 NOW : 117.4 35 7 ’ 1,316 -0,850 KNOWN 7 a 
Re eee tote calapl cL1228  RNONN t38'9 11842 36.59 58 37g pe SSRIS SR cal ale ia7.6 aaeae 
~ 39 «=F aa aa — 1555, _-41318 =0.850 KNOWN 32947 113.9 37 61 58 56 = = om “2.318 -0,850 KNOWN 127.8 aes 
Fe ere he ar eS ee 129.7 ee 3856 55 530 py) SEE See ache Tt ee co 
gees eae eee au BBE ft Se CE gee in He 
42 4 71,318 0,850 XNOWN 4,2 ' 40 52.53 5 ee 0.6500 KHON _129,4 : 
he ee ATS. 15,0. 1,318 0,850 KNOWN Ss 99.2 eas tei eee ae =2.263 -1,460 KNOWN 130.0 a 
eee ae eee 10/0  -0.542 °0,330 KNOWN a04ts 117.0 pee igg 0400 54, Seeks i Bee ite yet 134,1 11058 
— > 15.0. -3,007 3,940 KNOWN 125,7 11446 43 77 587) 68 005 TP oa ySk0 sts S25 KAUN 131.9 708 
o 3 6 15,0 0,930 -0 -—=£>1 108.7 44 10,0 “0,512 -0,330 «NO ee. 12h) 
46 33 32 4 ' +600 KNOKN 121,4 1 41 69 #0 0 5 WN 122,9 
a 35. 75 ae 38 20,0 “1,007 -0,650 KNOWN 121.4 106.4 45 414039 * aoe 73,007 -°1,940 KNOWN 120,7 112,9 
ae ee $0.0 _~4.069__=0.690 KNOWN 119.4 cote 46 333204038 Tr eer LeeLee ee 
Roots es 25,0. =1.999 -1,290 KNOWN TERE 59,4 47° 39. 72° 37 6 ' 1,007 -0,650 KNOWN 120;8 103.6 
Seca, 0 20,0 4,820 3,110 KNOWN aaee8 9244 iz 48 72 35 60,0  -1,069 -0,690 KNOWN 11816 10016 
9 9 9 70,0 -3,596 - i 415,3 i Yee ee Pe i "3 58,6 
51 x8 87 a6 ty 4,030 KNOWN 149,68 ° 46 48 44° «0 20.0 «290 KNOWN 110,3 
52 oa 60,0 0.000 0.000 KNOWN 119,7 4916 50 365 961.6 , -4,820 -3,110 KNOWN tL oes 21.3 
a aR 10,0 71,596 1,030 KNOWN 417.8 3907 2 5138 37 36 ; LN EE ok edt edt 118,58 a8 
SS Se Se ee CE 10819 Bete “3270 TT ees BE 18 389 
' =1,085 °0,700 KNOW: 88,5 53 22 : “ie "1.030 KNOWN 3,4 22. 
55 68 69 79 0 {010-1743 =01460 KNON idee So 5a 343579 IF PEC SE lege 108s auaxs 
= a ae > ’ 114,0 55. 68 69 70 - - nt ah 08s -0,700 KNOKN 11819 oeae 
ia i ® 70.713 -0,460 KNOWN 121,6 —--- t 
' 111.6 
PIPE FROM To DIAMETER Wage F leona : : aad 
LENGTH HAZEN F 
NODE NODE [NCHES FEET COEFFICIENT a rene See OEE eee nat PIPE FROM TO DIAMETER 
2 1 6 ano ANCE Bip : A. ors 2 NODE NODE fhe eee COEFFICIENT geet ane * STATUS “es DISCHARGE ==” 
. = ~ 
81 ee 48.0 800.0 rae 10067 KNOKN 28,241 18,220 3 7 4 3 (D+L+C) KES crs MGD 
6 2 6 48.0 4960 6 ae be 0.0042 KNOWN, 2.452 1,582 6 48.0 2880.0 67.0 .7 - KN 
7 Te ee 48.0 1920.0 86,0 0,0072 KNOWN 191500 12.584 81 3 2 48.0 800.0 a6, Lidell KNOWN 26,241 168,220 - 
5 ee iy Sep gs snee a! sue 0,0042 KNOWN 22,342 14,416 8 2 6 48.0 4960.0 nets nouns KNOKN 2,453 1,583 
9 4 5 4650 cue 2008, See a 20 Oe 910586. KNOHN 6,301 4.045 ‘ : 12 48.0 1920.0 70,0 aceoea KNOWN 19,493 12,576 
so 5 12 16.0 1280.0 7540 anbnee KNOWN 21,793 14,060 5 30.0 1600.0 65,0 050386 whale ht a le = 
7 ai ae 4a.0 2080.0 20,0 aA Dene ere N ae cunee ces 80 ci 48.0 2000.0 120,0 0.0016 htt PRE: 
6 é NOW 5,8 16.0 i - I _KNOWN 21,793 
3 6 8 ree Sete zene 9, 7854 KNOWN 0,698 fae 10 5 14 48.0 Se eecte 0,5056 KNUMN o1a77 
ace S650 48.0 4920.0 ais 0, 0234 KNOWN 12,683 8, 483 1 ? 6 16.0 1700.0 50,0 aisasg KNOWN! 235908 
16 9 8 16.0 592.0 “40.0 0,0028 KNOWN 27,014 47.429 3 6 & 40.0 4160.0 37°09 pe KNOHN 0,698 
a2 8 18 40.0 3200.0 ; aces KNOWN 0,489 0,315 ; Sie 48.0 1920.0 a6, a7 KNOWN 12,689 2 
$__10. 2 4a. 224010 a So 0288 KNOWN 8,863 «45,738 a cd 8. 16.0 592.0 40.0 ay gees KNOWN 27,000 
15 ak 16.0 4000.0 aan pik KNOWN 23,502 15.462 47 a is 40.0 3200.0 4 Soe KNOWN 04495 
46 9 45 48.9 3350.0 ayia 5.0552 KNON 0:351. «0,226 5 10 9 48.0 2240.0 Sete 0,0180 KNOWN 8,875 
oS Ss es ee : praee KNOWN 18,121 11,694 ——- eit 16.9 4090.0 40, paeses KNOWN 234498 
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TABLE - SLS3I 
STUDY DAY: 2PM, 1966 
REHABILITATION SEQUENCE 
PIPE 42 OUT OF SERVICE 


TABLE - SLS32 


STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 31 OUT OF SERVICE 


NUDE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAD = STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION ~= CONSUMPTION = STATUS TOT HEAD = STATUS PRESSURE HEAD 
NUMBERS INVERT FT crs MGD CONS FT 20 HEAD ELEVATION FT a NUMBERS INVERT FT CFS MGD CONS FT_H2o FT 
1 ar er 15,0 26,241 18,220 c 142,0 KNOWN S27 40 sce 1 er (f . 0'. 8 15,0 28,241 16,220 142,0 KNOWN 127,0 
SL ee 20,0 39,385 25,410 KNOWN 140,> 120,5 Zee ol 6 ray 20,0 39,385 25,449 KNOWN 440,53. 12015 
3 ee a ee 20,0 6,758 5,659 KNOWN 140.6 3 CT ey Saar ee 20,0 6,758 5,650 KNOWN 140,59 120,5 
4 cere eos 0 20,0 21,795 14,060 KNOWN 139,9 119,9 4 9 0 6-8 20,0 21,793 14,060 KNOWN 139,8 119,8 
5 8 9 60 10 40,0 71,720 1,110 KNOWN 139,4 9944 5 8 9 80 40 40,0 71,720 =1,110 KNOWN  1439,4 
a ee ee | 10,0 78,742 -5,640 KNOWN 138,5 _ < 128.8 6 ent ary eet 10,0 -8,742 =5,640 KNOWN 136,86 128,68 
7 1 0 f) 0 45,0 0,697 0,450 KNOWN 145,90 ate (9068 a 7 1 0 9 0 45,0 0,697 0,450 KNOWN 145,86 96,8 
8 3.16 47 «(0 10,0 74,309 -2,780 KNOWN 136,2 126,2 ea ES TS es) 0,0  _=4,309 =2,769 KNOWN  436,2 12612 
ee, ee es 10,0 74,542. -2,930 KNOWN _ 130.4 126.4 9 16 45 #15 46 10,0 +541 *2,930 KNOWN 136,4 126,4 
10 Se ee 10,0 71,689 1,090 KNOWN 137,> 127.5 10 A aa ep 10.0 “1,689 °1,090 KNOWN 137,> 127,45 
11 15 14 13 26 10,0 73,426 2,210 KNOWN 135,/ 125,7 g YC oes | ae Ca te ee ~3,426 +2,210 KNOWN 135,7 125.7 
nee os OF 23) 48 20,0 “3,224 -2,080 KNOWN 159,5_ $49.58 12 7 66 43 «44 20,0 -3,224 ©2,080 KNOWN 139, 119,2 
13 Sipe 170 20,0 “3,036 -1,960 KNOWN 136,6 118,6 13 it 42 47. @ 20,0 *3,038 -1,960 KNOWN 138,93 118,5 
Pome se 18 8 33,0 -4,193  -04770 KNOWN 138,/ 103,47 1410 42 48 9 35,0 =44493_=04770 KNOWN 438? 40347 
_.__ 45 48° 49 73 0 32,0 71,955 -1,260 KNOWN  — 13U,U 9540 15 4549 73 fi) 35,0 71,955 1,260 KNOWN 129,2 94,2 
16 26.17 75 “26 15,0 "2,216 1,430 KNOWN 135,58 120,8 16 28 17 75 26 15,0 “2,216 -1,430 KNOWN 135,68 120,86 
17 19 75 74 9 15,0 71,550 -1,000 KNOWN 134,0 119,0 a a iy 15,0 71.550 -1,000 KNOWN 3,8 FGM ey Rees 
eee ay 45 49. 46 20,0 “2,492 -1,610 KNOWN 435,1 14541 18 47 45 «#49+«46 20,0 -2,495 -1,610 KNOWN 135,1 115.4 
19 74° 20 24 25 15,0 “0,637 =0,540 KNOWN 132,6 SR a ae ET 19 74 20 24 25 15,0 70,837 0,540 KNOWN 132,2 117,2 
20 io eb 24g 30,0 73,038 -1,960 KNOWN 128,U 98,0 20 7320 21 Oo 30,0 73,038 -1,960 KNOWN 126,9 9659 
eee es 220-222" 0 40,0 73,335 2,150 KNOWN 11949 7949 oe 21.23 (22~«8 40,0 -3,333 °2,150 KNOWN 117,41 774 
22 30029 440g 10,0 "4,231 2,730 KNOWN 135,35 12543 22 $0 29 44 «9 10,0 -4,231 2,730 KNOWN 135,4 125,4 
23 24 23 33 34 10,0 2,077 1,340 KNOWN 122,9 112,9 az 24 23 33 34 0,0 2,077 _*4,340 KNOWN 118,7 108,47 
24 43° 65 64 52 15,0 70.511 -0,330 KNOWN TV) eee 112.8 24 43°65 64 52 15,0 0,511 °0,330 KNOWN 126.4 114.4 
25 30 43°76~«OO0 10,0 70,682 -0,440 KNOWN 129,4 “41944 mat 25 30 430 76—CO8 10,0 0,682 =0,440 KNOWN 135,0 123,0 
26 4284 32 00 15,0 71,938 -1,250 KNOWN 125,4 108,4 26 42313 32 296 15,0 71,938 -1,259 KNOWN 116,35 103.3 
Se EY OE ES by Ee 70,341 -0,220 KNOWN 124,6 2m 420578 ae ee 10,0 -0,341 *0,220 KNOWN 120,0 110,0 
26 78 66 67 0 10,0 “0,511 -0,330 KNOWN 125,0 11540 28 78 66 67 0 10,0 0,512 -0,330 KNOWN 121,4 11i,4 
29 65 66 63 74 15,0 0,000 0,000 KNOWN 126,7 411,7 a > ‘a9 65 66 63 74 15,0 0,000 9,009 KNOWN C1) Soe eee ee oe CY es 
Jo 76 31 82.0 10,0 71,131 0,730 KNOWN 127,45 —— 11743 2 30 76 31 82 #0 10,0 1,131 *0,730 KNOWN 135,0 123,06 
Pome. 82 -27' 0 10,0  -0,621 -0,530 KNOWN 132,0 122.6 Si) (25 82 27" 6 10,0  -0,622 =0,530 KNOWN 135,4 123,4 
$2 26 29 27 #0 10,0 72,418 -1,560 KNOWN 13>,> 125.5 SS Cp Te SBM era 10,0  _-2.418 *1,560 KNOWN _ 435,5— — 125.5 
-33 (5, SO”) ey Eee Se 20,0 72,077 -1.340 KNOWN 127.3 107,3 33 64 63 62 t) 20,0 “2,077 =1,340 KNOWN 12>,/ 105,47 
$4 62 60 61 0 20,0 “1,318 °0,850 KNOWN 127,9 107.9 34 62 60 61 0 20,0 71,318 0,850 KNOWN 120,6 106.6 
35 71 60 59 0 10,0 721.316 -0,850 KNOWN 127,21 117,14 _35 ii. 60 59. 9 10,0 1,318 -0,850 5,6 115.6 
oh 59, 98 57 in 10,0 71.518 *0,850 KNOWN 127.9 Se en th Oe 36 59 58 57 9 10,0 71,318 -0,850 KNOWN 126,8 116,8 
37 61 58 56 b) 15,0 “1,891 -1,220 KNOWN 126,/ 113,7 37 61 58 56 0 15,0 “1,891 1,220 KNOWN 127,6 112.6 
Se coicee 22 9 19,0  -1,518 -0,850 KNOWN 129,2 114,5 ___$8__ 56 55 53 45,0 4,318 *0,450 KNOWN 128,6 aa 113.6 =< 
eS Be | ea a 19,0 71.318 -0,650 KNOWN 129.2 11445 39 57 55 54 9 15,0 “1,318 -0,850 KNOWN 126,6 113,6 
40 ae ey 20,0 72,263 1,460 KNOWN 150,21 110.1 40 o2 53° 5 6 20,0 72,265 1,460 KNOWN 129,3 109,3 
41 45 51 50 0 35,0 “1,318 -0,850 KNOWN 134,1 9944 44 45 51 59 o 35,0 “1,518 -0,850 4,0 99.0 
42 49_ 54 50 f) 15.0 71,318 -0,850 KNOWN S360 Se a 42 49 54 50 0 15,0 “1,318 +°0,850 KNOWN 131,5 116.5 
st IC Bae 10,0 -0,512 =0,330 KNOWN 124,0 114,0 43 77 67 68 0 10,0 0,511 0,330 KNOWN 119,9 109,9 
ji in 15,0 3,007 -1.940 KNOWN 122,8 107.8 444469 p95 BO? 4940 KNOWN __126,4 103.4 
aes. | ea tT ee | 15,0 “0,930 -0.,600 KNOWN  122,8 107,86 45 41 40 39 «0 15,0 “0.930 =0,600 KNOWN 116,5 103,3 
46 33° 32 40 «38 20,0 71,007 -0,650 KNOWN 122,8 102.8 46 33° 32 40 38 20,0 “1,007 °0,650 KNOWN 118,35 98,3 
47 539 72 37 0 60,0 “1,069 -0,690 KNOWN 12u,/ 60,7 47 39. 725 37 0 60,0 71,069 +6,690 KNOWN 116,35 56,3 
48 72, «35 0 0 22,0 71,999 -1,290 KNOWN 116.5 eee en} HL} haeoe 48 72 «35 0 9 25,0 “1,999 °1.290 KNOWN 114,21 B94 
49 46 48 44 9 20,0 4,820 -3,110 KNOWN 13>,3 115,3 49 46 48 44 9 20,0 74,820 +3,110 KNOWN 133,3 115,3 
50 360679 9 0 70.0 “1.596 -1,030 KNOWN 121,0 51,0 _50_ 36 79 ~ 0 oO 70,0 1,596 1,030 KNOWN 116,6 4656 
——_51____38_ 37 _36 0 60,0 0,000 0,000 KNOWN 421,1 S54 51 38°57: 36 0 60,0 0,000 0,000 KNOWN 116,7 56,7 
52 70 0 U) 0 10,0 “1,596 -1,030 KNOWN 117,0 107,0 52 70 0 0 0 10,0 “1,596 °1,030 KNOWN 112,86 102.8 
53 i Se a | 20,0 73,115 *2,010 KNOWN 109.4 89,4 53 22 pee eh 20,0 3,115 +2,010 KNOWN 106,6 86,6 
54 m4 38 79 n 20,0 “1.065 -0,700 KNOWN te ne pe ae Terie ee 54 34°35 «#79 «#0 20,0 “1,085 =0,700 KNOWN 116,7 96,7 
55 68 69 70 4 10,0 “0,713 =-0,460 KNOWN 125,2 113,2 55 68 69 70 oO 10,0 70,715 =0,460 KNOWN 116,9 108.9 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS = DISCHARGE -~ PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE © STATUS +e DISCHARGE «= 
NODE NODE INCHES FEET COEFFICIENT R=F(DeL+C) HES CFS MGD z _NODE NODE — {NCHES FEET COEFFICIENT R®F(DsL,C) KES crs MGD_ 
2 1 6 48.0 2860.0 67,0 067 KNOWN 26,241 18,220 2 1 6 48.0 2680.0 67,0 0,0067 KNOWN 26,241 18,220 
81 3 2 48.0 800.0 66,0 0,0012 KNOHN 2,478 1,599 = 81 3 ey 48.0 800.0 8640 0,0012 KNOWN 2,445 578 
ae 2 6 4840 4960.0 66,0 0,0072 KNOWN 19,567 12,624 ae, 6 2 6 48.0 4960.0 66,0 0,0072 KNOWN 19,479 12,567 
7 2 12 48.0 1920.0 70,0 0,0041 KNOWN 22,298 14,386 7 2 12 48.0 1920.0 70,0 0,0041 KNOWN 22,352 14,424 
8 $ 5 30.0 1600.0 65,0 0,0586 KNOAN 6,280 4,052 ae B- 3 5 30.0 1600.0 65,0 0,0386 KNOWN 6,312 4,072 
— Se eS Bee ee OT 2000.0 120,0 0,0016 KNOWN 244793 44,060 9 4 5 48.0 2000.0 120,90 0,0016 KNOWN 214793 14,060 
60 3 12 16.0 1260.0 75.0 0,5056 KNOWN 0,464 0,312 80 5 12 146.0 1260.0 75,0 0,5056 KNOWN 0,473 0,305 
10 5 14 48.0 2060.0 120,0 0,0016 KNOHN 25,868 16,689 i ae Sa a TY 48.0 2060.0 120,0 0,0016 KNOWN 25,912 16,747 
2a ee 6 16,9  11700.0 50,0 9,7654 KNOWN 046968 0,450 1 7 6 16,0 41700.0 50,0 9.7654 KNOWN 0,698 0,450 
3 ° 8 40.0 4160.0 67,0 0,0234 KNOWN 12,711 8,204 3 6 8 40.0 4160.0 67,0 0,0234 KNOWN 12,712 6,204 
4 6 10 48.0 1920.0 66,0 0,0028 KNOWN 27,052 17,453 we 6 10 468.0 1920.0 _ 86,0 0,0026 KNOWN 26,964 17,396 
a Se 16.0 592.0 40.0 0.7482 KNOWN 01493 0,318 ae 9 8 16.0 592.0 40,0 0.7482 KNOWN 0,513. 0,331 
47 8 168 40.0 3200.0 67.0 0.0180 KNOWN 8,895 5,739 47 8 18 40.0 3200.0 67,0 0,0180 KNOWN 8,916 5,752 
5 10 9 48.0 2240.0 86,0 90,0033 KNOHN 23,547 15,192 5 10 9 48.0 2240.0 86,0 0,0033 KNOWN 23,458 15,134 
SS Deane | | 1660 4000.0 40,0 5,0552 KNOWN 0,347 0,224 ‘. 15 9 11 16.0 4000.0 40,0 5,0552 KNOWN 0,349 0,225 
46 9 49 48.0 3350.0 85,0 0,0050 KNOWN 18,165 11,719 46 9 49 48.0 3350.0 85,0 0,0050 KNOWN 18,054 11,648 
14 10 11 24.0 2720.0 35,0 0,6109 KNOWN 1,816 91,172 Salt a ee 2720.0 «3540 0,6109 _ KNOWN 1,616 1,172 
Se ye | ee 5120.0 40.0 6,4706 _ KNUWN 04728 0.470 _ 13 12 11 16.0 5120.0 40,0 6,4706 KNOWN 0,725 0,468 
28 16 vy 24,0 1650.0 30,0 0,4929 KNOWN 0,535 0,345 26 16 11 24.0 1650.0 30,0 0,4929 KNOWN 015536 0,346 
11 12 13 48.0 1440,0 70,0 0,0032 KNOWN 16,629 12,146 =_1$ 12 13 48,0 2440,0_ 70,0 0,003) KNOWN 26,876 12,178 
a3) nF ee © 48,0 960.0 120,0 0,0008 __KNOWN 18,052 11,646 = 12 14 13 48.0 960.0 120,0 0,0006 KNOWN 17,794 11,460 
17 13 16 48.0 5120.0 120,0 0,0040 KNOWN $3,842 21,8634 17 13 16 48.0 5120.0 120,0 0,0040 KNOWN 33,632 21,698 
18 14 15 24.0 3680.0 65,0 0,2630 KNOWN 6,623 4,273 > A a8 14 15 24.0 3680.0 65,0 0,2630 _ KNOWN 6,925 4,467 
= Pee 3 6 5840 8 63,0 2.0943 KNOWN 1,419 0,915 19 17 15 16.0 3840.0 63,0 2.0943 KNOWN 1,524 0,963 
73 15 20 24.0 1040.0 66,0 0,0722 KNOWN 6,089 3,928 73 15 20 24.0 1040.0 66,0 0,0722 KNOWN 6,495 4,190 
75 16 17 30.0 950.0 80,0 0,0156 KNOWN 13,064 6,426 75 16 17 30,9 950.0 80,0 0,0156 KNOWN 13,863 8,957 
3 Pe ST EE ne Oe TT: a 1 _ 0,0015 ANOWN 18,026 41,629 Ee ete 26 16 32 48.0 1950.0 120,0 0,0045 KNOWN 16,997 10,966 
74 17 19 30.0 1200.0 60,0 0.0197 KNOWN 10,095 6,513 74 17 19 30.0 1200.0 60,0 0,0197 KNOWN 10,807 6,972 
45 18 41 48.0 4550.0 120,0 0,0036 KNOWN 241,179 13,664 45 16 4148.0 4550,0 120,0 0,0036 KNOWN 22,761 14,696 
ae 8 42 16.0 5600.0 20h. 2,5133 KNOWN 6 0.734 omar | i8 42 16,0 5600.0 70,0 2,5133 KNOWN 1,215 0,764 
48 49 18 48.0 640.0 65,0 0,0010 KNOWN 15,923 10,273 48 49 16 48.0 640.0 85,0 0,0010 KNOWN 17,576 11,340 
20 19 20 16,0 3200.0 60,0 1,9101 KNOHN 1,612 1,040 20 19 20 16.0 3200.0 60,0 1,9101 KNOWN 2,729 1,115 
24 19_ 23_ 30.0 5600.0 50,0 0.2193 KNOWN 74736 4,994 ee 24 19 23 30.0 5600.0 50,0 0,2193 KNOWN 9,258 5,973 
25 31 19 16,0 2000.0 60,0 1,1938 KNOWN 0,060 0,052 25 31 19 16,0 2000.0 60,0 1,1938 KNOWN 1,015 0,655 
21 20 21 24.0 6720.0 66,0 0.4668 KNOWN 4,663 3,008 se ie eee 21 24,0 6720.0 66,0 0,4668 KNOWN 51166 3. 
i 28 23 21 20.0 5120.0 60,0 1,0309 KNOWN 1,765 _1,152 - 23 23 21 20.0 5120.0 60,0 1,0509 KNOWN 1,262 0,614 
22 21 53 20.0 8470.0 70,0 1,2623 KNOHN 311160) 2,010 22 21 53 20.0 6470.0 70,0 1.2623 KNOWN 3,116 = 2,010 
3o 22 25 20.0 1040.0 60,0 0,2094 KNOWN 6,066 3,914 30 2 2s 20.0 1040.0 60,0 __0,2094 KNOWN 
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36 _ 54 47 20-0 184 9 135,0 0170 oat 1946 47) 0.0 8 145 K N 1656 +60 
: , 0 ' i) OWN 2,8 11 —— 55 38 36 16 208 0,0 0 14 NOW 0 4 1 
ie 48 rea nee 10 5540 810336 KNO ETE +578 _— 3 oe ae Sonar 75 +1372 Donay 1977 +294 
54 50 16 a 0.0 63 ,0080 KN aN 1465 1,833 poconie 9 16.0 230 8 10 0.98 URN 2,767 0,63 
6» 00 10 1 Ow 1 4 40 38 3o 24 +0 0,0 16 KNOHN 3 i] 
50 20 9 9 a) 55 +682 K N +168 +18 54 +0 00 ’ 0,0 WN 124 1.78 
0.0 100 0 C) 8 NOW 4 4 4 38 30 12 +0 80 10483 KNO 3 £ 5 
20 8 10 55 +358 K N 1175 0,75 = 51 rs a) 80 10 0,72 WN 543 8 
0.0 80. 10 is 5 NON 0 2 4 = 4 39 3 +0 80 292 KNO 0 5 Ch 
iaeos8 nave £12312 KNOAN 8867 0,559 ao dora aanse eb.0 Hee Romy 31883 g203 
' 6 wh __2 ; i 30 ' 0 14 KNO 1 
55 +380 K N 393 0,7 2 41 $ i +0 960 10 0,02 x #N se 3,6 
0 5 iT) 13 0 6 202 K 7 +67 
: spears KNOWN tascam 11544 $3.53 rH ar 1280.0 anes 0.0082 pacha 14096 01862 
12649 Cc ae Hehe B89: = * Pr $0.0 peanaa eee 0 0105 Rona ieee 0,681 
KNOWN eri pcee a Bi 45 45 ean eee 80.0 Abe see ares ee 
aaa pa? 3g _4e 47 Seer ee 70.0 do2ta ee brie 3.572 — 
0.354 =a cme! rs 16.0 pearae 135.0 rary: KNOWN 31096 6.308 
35 51 48 20.0 Se eee 010 69 KNOHN 20,27 1 rie 
% 54 47 20.0 eaten 35,0 6. 170 KNOWN eri 0 15 un 
aoe ies 48 20.0 epee 5540 Peasne KNOWN ee a: 
i Se it ish Bit scesas Rua soit S38 
0 0. 9100. 0 +6626 Wo 3 4 -—— 
20.0 ry Soe 35.0 yraeee KNOuN ae ae 
1 * 5 12212 KN +068 
120.0 nly 0,1692 Pret Bina 1,182 
55,0 6.3605 Danae Gare 0.708 
, 0,0577 PB py rhe 1.538 
0,264 K aN +392 0,890 
9 NUAN 0,62 0.8 —_- 
KNOW p2een Me 72 
N aes +400 
1504 See 
364 


_70 
55 
S2 
14.9 
370 
00.0 
55 
10 
2,5943 
KNOW 
N 
1,5 
1,596 
36 4.0 
ne 
70 = 
> 
52 
14.0 
; 370 
0.0 
55 
10 
2.59 
43 
KNOW 
‘ 
1,597 
1.03 
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TABLE - SLS35 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPES 77 & 78 OUT OF SERVICE 


TABLE - SLS36 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 69 OUT OF SERVICE 


NODE CONNECTING PIPE ELEVATION - CONSUMPTION = STATUS TOT HEAD - STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION ~= CONSUMPTION * STATUS TOT WEAD = STATUS PRESSURE HEAD 
NUMBERS INVERT FT crs MGD CONS FT 20 HEAD ELEVATION FT NUMBERS INVERT FT crs 4GD CONS FT H20 HEAD ELEVATION FT 
1 2 0 0 9 15,0 26,241 16,220 142,0 KNOWN 127,0 1 2 0 0 0 15.0 26,241 18,220 142,0 KNOWN 127,0 
nn oat ee ay | 20,0 39,385 25,410 KNOWN 14U,0 120.6 2 Sh woe 0 20,0 39,385 25,410 KNOWN 140,6 120.6 
3 68) OC«O 20.0 8,758 5,650 KNOKN 140,6 120,6 eee as Pt a ee ee ea Ae ee ea eee 140.6 120.6 
4 9 0 0 0 20,0 21,793 14,060 KNOWN 139,9 1419,9 4 9 0 0 0 20,0 21,793 14,060 KNOWN 139,9 119,49 
A te Se a W 40,0 “1,720 -1,110 KNOWN 139.4 ae - 9944 5 8 9 60 10 40,0 71,720 1,110 KNOWN 139,4 99,4 
6 2 6 4 3 10.0 “6,742 -5,640 KNOWN 136,68 [i ee ee ee | 78.742 -5,640 KNOWN 135,56 = 128.8 
7 i 0 n n 45.0 0,697 0,450 KNOWN 145,98 98,8 7 2 0 0 0 45,0 0,697 0,450 KNOWN 145,8 98,8 
Bees 56-47 6. 10.0 -4,309 -2,780 KNOWN — 136,2 12642 8 3.16 47 «0 10,0 4,309 ©2,780 KNOWN 136,2 126,2 
9 The eS 15) 46 10,0 “4,541 -2,930 KNOWN 136,4 126.4 91.6 45 8h 10,0 __°4,541 2,930 KNOWN 13943 
10 4 5 14 0 10,0 -1,689 =1,090 KNOWN 137.5 127.5 10 4 5 14 0 10,0. 71,689 1,090 KNOWN 137, 127,5 
11 15.14 +13 28 10,0 -3,426 -2,210 KNOWN 133 7 ee 125.7 11 45° 34 23, (26 10,0 73,426 2,210 KNOWN 135,7 125,7 
12 iy ee ee 20,0 -3,224 -2,080 KNOWN 139,35 i‘ 11943 ae 12 cv ERE be GE ML JAY Ib "3.224 =2,080 KNOWN 139,53 119.5 
as ai 42. 17 «0 20,0 -3,038 -1,960 KNOWN 136,6 118.6 Si St te tr 0 20,0 -3,038 1,960 KNOWN 138, 118,6 
lA ae i 35.0 -1,193  -01770 KNOWN 138.8 403.8 14 10 42 18 0 35,0 “1,193 -0.770 KNOWN 138,7 103.7 
15 te 29° 73 0 35,0 71,955 -1,260 KNOWN 130,6 95,6 +358 9 78 955 4 260 KNOWN 130,35 95,3 __ 
16 Resear 75 26 15,0 =2,216 -1,430 KNOWN 13>,9 120,9 16 28 17) 78> 26 15.0 72,216 *1,430 KNOWN 139,8 12018 
ae 34S, 75. 74 0 15,0 “1,550 *1,000 KNOWN 434.5. _ be 119.3. 17 13 73. 7S 0 15,0 71,550 ©1,000 KNOWN 134,2 119,2 
18 47 45 49 48 20,0 72,495 -1,610 KNOWN 135,1 zi 11541 a | A Ee ET A LT ec 4 133.2 11512 
19 74 20 24 25 15,0 -0,837 -0,540 KNOWN 133,2 118.2 19 74 20 24 25 15,0 -0,837 =0,540 KNOWN 132,9 117.9 
peu fe 2) 21, 0 30,0 73,038 -1,960 KNOWN  —— 126,7_ 98.7 20 7S, 20. (20 0 30,0 73,038 -1,960 KNOWN 126,35 98,3 
21 eoeres 122.0 40.0 -3,335 -2,150 KNOWN 121,6 81.6 ee te aa 28S eh 0 ea SS 0 NOR: 12d! AO? 
22 sora) 44 6 10.0 74,231 °2,730 KNOWN 135,3 125,3 22 3029 44 «00 10,0 74,231 -2,730 KNOWN 135, 125,3 
23 24 23 33 34 10,0 -2,077 =1,340 KNOWN 125,6 115,6 23 24 23 33 34 10,0 -2,077 =1,340 KNOWN 124,1 114414 
24 43 65 64 52 15.0 0,511 -0,330 KNOWN 129,2 114,08 ae 24 43.65 64 52 15.0 20.511 -0.330 KNOWN 129.8 114,8 
25 $0 43 «76 0 10,0 “0,682 -0,440 KNOWN 132,1 122,51 25 30 43 «76 0 10,0 0,682 0,440 KNOWN 132,1 122.1 
ee 36 (me ot 716938 -1,250 KNOWN _ 127,4 11244 26 42 31 32 0 15,0 71,938 1,250 KNOWN 127,2 112.2 
27 ae 478) 77 0 “0,342 -0,220 KNOWN 127,4 11744 27 42. 7B 77. oo 10,0 -0,341 0,220 KNOWN 125, 118.0 
28 78 66 67 90 10, 0,511 +0.330 KNOWN 127,2 117,2 28 78 66 67 0 10,0 70,512 *0,330 KNOWN 126,2 118,2 
20. 6S 66 63. 72 15,0 0,000 0,000 KNOWN 128,4 113,4 29 65 66 63 71 15,0 0,000 0,000 KNOWN 129,12 i1i4i4 
30 76 31 62 O 10,0 -1,131 0,730 KNOWN 130.6 120.6 StU ed Fe Pee 10,0 _-2,45) 05730 KNOWN 1304 
31 25 62 27 0 10,0 -0,822 -0,530 KNOWN 135,35 123,3 = Ze Be a7 y tee eoaee eanzee Nea aials re 
neers 29 27 6 10,0 722418 71,560 KNOWN 135,59 ’ "60 whe U ' 
33. «6A 63«62~~C 3020 81077 a eae RHO FELT TUT) 33___ 64 63 62 9 20,0 2,077 4,349 KNOWN 9.4 109.4 
34 62 60 61 0 20,0 “1,318 -0,650 KNOWN 129,2 109,2 34 62 60 61 0 20,0 74,518 0,850 KNOWN 129,7 109,7 
B50 74.69 59. 6 40/0 *1/318 *0,850 KNOWN 128,5 11815 35 71 60 59 0 10,0 -1,318 0,850 KNOWN 129.4 11944 
36 59 58 57 0 10,0 71,318 0,850 KNOWN 129,1 a 119,1 Cf ee) ee ee ee ee A ee 129,6 119.6 
37 Riess se —T 15,0 -1.892 -1,220 KNOWN 12917 14.7 37 61 58 56 0 15,0 =1,891 -1,220 KNOWN 130,21 115)1 
38. 56 55 53 | 15,0 -1.318 0,850 KNOWN  130,4 115,4 38 56 55 53 0 15.0 “1,318 -0,850 KNOWN 130,48 115,86 
39 57 55 54 0 15,0 “1,318 0,850 KNOWN 130,4 115,4 39 ATS ET EW 15,0 71.318 -0,850 KNOWN wg 115.8 
40 52 53 54 0 20/0 #2:265 -1.460 KNOWN 130.9 4409 40 52.53 54 Oo 20,0 -2,265 1,460 KNOWN 131, 111.2 
ee a a 32,0 “1,318 -0,850 KNOKN 134,35 99,3 41 45 54 50 0 35,0 71,3518 -0,850 KNOWN 134,4 9944 
a LL a 15,0 -1,318 =0,850 KNOWN EOE eae Pi cau __42 49 _ 54 50 9 5,0 -4,318 -0,850 KNOWN 132,6 117.6 
43 Meet. 68. 6 10.0 -0,511 -0,330 KNOWN 126,35 116,3 AS: 77 67 68 0 10,0 “0,512 -0,330 KNOWN 128,0 116,0 
44 a ar oe 3,007 1,940 KNOWN 12>,6 110.6 44 45°69" 0 0 15,0 73.007 *1,940 KNOWN 125,8 106.8 
45 4440 39 ~ «0 15,0 -0,930 -0,600 KNOWN 125,6 110.6 45-544 5 4039 8 15,0 -0.930 =0,600 KNOWN 349 108.9 
46 33 32 40 38 20,0 “1.007 -0,650 KNOWN 125,6 105.6 46 33°32 «440 «(38 20,0 “1,007 *0,650 KNOWN 124,12 104.4 
_ ty 2 AS ee 60.0 “1,069 -0.690 KNOWN 12515 6315 47 39 72 37 «0 60,0 71,069 =0,690 KNOWN 121,9 61,9 
48 i a ar) 25.0 71.999 ©1,290 KNOWN 121.2 9612 46 7233 0 0 22558 741999 41.4290 KNOWN  449,7 94,7 
ot ae at Fk ceibae CEG Now 18's 503 Te Oe ee cee at 
ee Ae 79h 0 1,596 94,030. KNOWN _123,8 ' sae oo as ' 
chy fen ee] 60,0 0,000 0,000 KNOWN 125,68 ro eee elect ee IA ei ht 122, 62.3 
oe Ee 10,0 -1,596 -1,030 KNOWN 119,6 10946 oe OC Same SUC eto 7 om ase ce SORA RNOUN t23e7 14407 
eee gf 20,0 =3.245. «2,040 KNOWN 444,300 gg gg Ae, Seth eh BUTE Pret st ees ON 0 I RNORN rp 9004 
54 34.35 79 «Oo 20,0 =1,085 -0,700 KNOWN 125,86 103,8 IPS Se 20.0" =a 6650.57 80 KNOWN, 122, 102,53 
55 68 69 70 0 10,0  -0,715 0,460 KNOKN 12>,8 11548 ie ALES Xe LOE SO TCO EE SLREER: A210 11749 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS += DISCHARGE == PIPE FROM TO DIAMETER LENGTH HAZEN (C)  RESISTENCE » STATUS -* DISCHARGE + 
________NODE NODE INCHES FEET COEFFICIENT R=F(DeL,c) KES CFS MGD NODE’ "NODE" INCHES FEET" COEFFICTENT (RAFICDyL»C)) RES GFs MGD 
2 1 6 48.0 2880.0 67,0 0,0067 KNOWN 28,241 18,220 a H § noes ys erst aienee papel aesaes he 
Se a 4A, 800.0 86,0 09,0012 KNOWN Peet z 8.0 00, ' ' . ' +614 
F 2 6 aan aenie 86,0 010078 RuAHN CATT EET 6 2 4 48.0 4960,0 6640 0,0072. KNOWN 19,622 12,659 
7 Pia ge 48.0 1920.0 70,0 0,0042 KNOWN 22,200 14,322 z 2 te 48.0 = 1920.0 7010 0.0042 KNOWN 226260 14,361 
a 5 30:0 1600.0 _— 65,0 ~———0.9.386 KNOWN 6,231 4,020 8 3 5 30,0 1600.0 65,0 0,0386 KNOWN 6,261 4,039 
9 4 5 48.0 2000.0 120.0 0,0016 KNOWN 21,793 14,060 2 4 9. 48.0 2000.0 120.0 0.0016 KNOWN 215,793 14,060 
80 5 12 16.0 1280.0 75,0 0,5056 KNOWN 01496 0,320 80 3 12 16,0 1280.0 75,0 09,5056 KNOWN 0.489) = 0,315 
cueeees 14" 48.0 2080.0 120,0 0.0046 KNOWN 25,827 16.662 10 3 14 48.0 2080.0 120,0 0,0016 KNOWN 25,845 16,674 
1 7 6 16.0 11700.0 50,0 9.7854 KNOWN 0,698 0,450 ~__/___4__14.0 _s1700.9 ____ 50.0 9) 7854 __ KNOWN _0e696 _0..450 
3 6 8 40.0 4160.0 67,0 0,0234 KNOHN 12,733 8,215 3 6 8 40.0 4160.0 67,0 0,0234 KNOWN 22,691 8,168 
GME any 920.9 baa 0.0028. KNOWN 274475 47.532 4 6 10 48.0 1920.0 86,0 0,0028 KNOWN 27,130 17,503 
16 9 8 16.0 592.0 40,0 0,7482 KNOWN 04473 0,305 16 — 16.0 592.0 40.0 2748 eee sere 
47 Bis 40.0 3200.0 67,0” 0,0180 KNOWN 8,897 5,740 47 re. FS 6760 0.0160 RA OWN Ea OLS eb Tae 787 
ede 48.0 2240.0 8640 010033 __KNOWN 23,684 15,260 z Cre rae tte aaee Si ee See 
a) Eee HET LING mea eee aee TT SN rT ic] pCa (LF 85,0 00050 xhauh Ae ete aa yet 
ae Pie ig te See ore $50 mepeee BEGAN ease. tty kee a ease 11 24,0 2720.0 3540 016109 KNOWN 404i 40468 
see 7, 24.0 2720.0 35,0 _ 0.6109 KNOHN HLT SS IY ee 43 12 11 16.0 5120.0 40,0 614706 KNOWN 04729 0.470 
came ze 43 16.0 5120.0 40,0 6, 4706 KNOWN 04730 0,474 CT ae | ae 24,0 1650.0 30,0 0.4929 KNOWN 04543 0,350 
28 16 11 24.0 1650.0 30,0 0.4929 KNOWN 0,558 0,360 il 12 13 48.0 1440.0 70.0 010031 KNOWN 18/796 12/126 
Vile ss Fae 40.0 1440.0 70.0 0,0032 KNOWN 184741 a4 3 aa ene Bate Perey: KNOMN Pisces 
12 14 13 48.0 960.0 120,0 0.0008 KNOWN 18,197 11,740 12 ae 49.0 ee et ee Roan — 492439 __23.70 
17 13 16 48.0 5120.0 120,0 0,0040 KNOWN 33,919 21,883 1 one ZBiei0 120,0 pouae RBONN DSc eB 7 as, 69 
: iat. 24 15 24.0 ~—3680,0- 65,0. 0.2630. KNOWN 6,396 4,427 18 14 15 24.0 3680.0 65,0 0,2630 KNOWN 6,512. 4,204 
1) 17 15 16.0 3840.0 63,0 2.0943 KNOWN 1,368 0,883 19: 47 15 16.0 3840.0 63,0 2,0943 KNOXN 1,399 0,902 
73 is oe Fact 1040.0 6619 0: 0722 KNOWN 5'611 3.749 73 15 20 24.0 1040.0 66,0 0,0722 KNOKN 5,958 3,844 
oo tine 9501.0 8010 0.0156 KNOWN 32,853 7,647 Lee ake eae Heyo eee paces BOON pene ees Lommrer ns 
26. «16~=«S2 48.9 1950.0 120,0 0.0015 KNOWN 19,294 12,446 - 4 2 _____46+0 _4950.0 __420,0 ___0,0043_ _KNOWN 381744 12,095 
74 17 a BELG font De 0.0197 KNOWN PVE CREE 74 17 19 30.0 1200.0 80,0 0,0197 KNOWN 9,425 6,081 
ee 4550.0 120/0 0.0036 KNOWN 19,406 12.520 45 18 41 48,0 4550.0 120,0 0,0036 KNOWN 16,688 12,057 
49 +18 42 16,0 5600.0 70,0 2,5133 KNOHN 14054 0,680 49__§8 42 5600.0 70.0 2.5433 KNOWN __2,019 _0.658 
480 49—~Cts«38 48.0 640.0 85,0 0, 0010 KNOWN 24,044 9,064 Se 48:0 RATE, Baae oo0s0 DD 
See 3200.0 60/0 1/9101 KNOWN 141585 1,023 20 19 20 16.0 3200.0 60,0 1,9101 KNOWN 1,610 1,039 
24 19 23 300 5600.0 50,0 0,2193 KNOWN 64774 4,370 ese Caer aS eee eee Ok eee role Te 50,0 012195 _KNOKN 74354 _4,745 
25 31 io tee 2000.0 6010 1.1938 KNOWN 01260 0,168 25 3s 19 16,0 2000.0 60,0 1,1938 KNOWN 01376 0,242 
* ey ee 24.0 6720.0 66.9 0, 4668 KNOWN 4,359 2.812 21 20 21 24.0 6720.0 66,0 0,4668 KNOWN 4,530 2,922 
23.2(23—~=«i 20,0 5120.0 60,0 10309 KNOWN 2,089 1,346 23 23 2k 20.0 __ 5120.0 $0.0 4.0809 KNOWN _41948 4,238 
22 21 53 20.0 8470.0 70,0 1, 2623 KNOWN 3,116 = 2,010 22 se 23 2008 oars 8 roe er2085 robe S1a36 2.030 
Baie eee 25 20.0. 1040.0 13540 0, 0467 KNOWN 94753 6,293 SH be on eet aoaee ofnase RUOHN Ea etonceieseeec 
29 32 22 48.0 1920,0 120,0 0,0015 KNOWN 14,529 9,374 “4 49 22 4 + 3840.0 420,00 0030 KNOWN ay 1236 wis 
44 22 49 48.0 3840.0 120,0 0,0030 KNOWN 0.787 0,508 as a As more Tense Date nenoas AOE Mae eae 
Sempre es 46 $0.0 4800.0 43540 03,0299 KNOWN 043440, 204 Sy reer ete ee 55.0 014163 KNOWN 2624541428 
34 23 54 20.0 1760.0 55,0 0,4163 KNOWN 2,167 1,414 43 35 24 16.0 2560.0 64,0 1.3561 KNOWN 1,344 0,867 
43 25 24 16.0 2560.0 64,0 1,356 KNOWN 1,505 0,974 65 24 29 16.0 3360.0 50/0 28102 KNOWN 01453 0,293 
= ea 1 Eee 16.0. 3360.0 3.040 2.8402 __KNOWN __0.598 _0,328 Yr EE te 2400.0 8040 10162 KNOWN 54165 31332 
64 24 33 36,0 2400.0 80,0 0.0162 KNOWN 5,621 3,627 ; it - so28 te “wee —— Fea ee Sten gute he 3 
52 40 24 30.0 4960.0 80,0 0.0814 KNOWN 5,136 3,314 5 oe : Ase eae eae a “rs AGH TLS eee 
a Ty 89040 135.0 010359 KNOWN _7,566 4,882 ug see one esate ” ENOMy ee 
42 26 27 16.0 3200.0 135,0 0,4261 KNOWN 0,327 0,241 42 27 26 16.0 3200.0 £3520 EO KNOWN £1408 at 1) See 
31 30 26 20.0 1600.0 135,0 0,0719 KNOWN 7,705 4,974 os ti - re arene taste poaead pitt rises as 
a S226 46 on 4760.0 5 0.0793 KNQWN 5,425 __ 3,500 de tre ee He aeene set ee RNOUN Satie te getmea aor 
768 27 28 16.0 450.0 0,0 99,9999 KNOWN 0,000 0,000 7 7 ry * a6 Dates t 5° ~ sag 131 NOW ae r 1,294 
77 27 43 16,0 1600.0 0,0 99,9999 KNOWN 0,000 0,000 7 2 3 16.0 1600.0 as 10 pyetet He N +24 0,157 
a= 29 38 ee CTA 70:5 0.0420 KNOWN 51998 3.870 66 29 28 30.0 2000.0 0,0 +0420 KNOWN 5,084 3,280 
67 28 43 30.0 1920.0 70.0, 0,0403 KNOWN 5,487 3,540 67 28 43 30.0 1920.0 70.0. — 040403 KNOWN 2,571 1,659 
63 33 29 30.0 600.0 65,0 0,0193 KNOWN 5,171 3,336 63 33 29 30.0 800.0 65,0 0,0193 KNOHN 4,484 2,893 
3s 29 Pee 3200.0 80,0 1.1218 KNOWN 0,308 0,199 - 71 35 29 16,0 3200.0 80,0 1,1218 KNOWN 0,147 0,095 
62 31 30 16.0 3900.0 70,0 1.7503 KNOWN 1.268 0,618 a) fe CP 3900,0 = 70,0 SOETE 7 Bnony 1,244 0,802 
27 32 31 20.0 1600.0 50,0 0.4514 KNOWN 2.347 1,514 27 32 31 20.0 1600.0 50,0 wares AON 2.441 1,575 
Peay ie eo eer CH A aE KNOWN 1,637 1.056 62 34 33 24.0 1920.0 aus 041372 KNOWN 1,396 0,901 
60 34 35 16,0 2800.0 80,0 0,9816 KNOKN 01780 0,503 60 34 35 16,0 2800.0 80,0 19816 KNO N 0,719 0,464 
64 37 x4 Dane 880.0 75/0 010483 KNOWN 31734 2.409 61 7 34 24,0 680.0 7540 019883 KNOWN 36433 2,245 
59 36 35 16.0 2080.0 80,0 0,7292 KNOWN 0,848 (0,547 59 36 35 16,0 2080,0 80,0 17292 KNOWN 0,745 0,484 
seer. Sy — 36 16.0 2230.0 80,0 0,7818 KNOWN 0,894 0,577 prs ee 37.36 16,0. 2230,0 80,0 0,7818 KNOWN 0,854 0,554 alte. 
57 3936 16.0 2400.0 80,0 0,8414 KNOWN 14271 0,820 nea wee e ee Bue Maa DS a Oe eT 
56 38 37 30:0 _1260.0 80,0 0,0210 KNOWN 6,519 4,206 56 38 37 30,0 1260.0 80,0 0,0210 KNOWN 6,178 3,986 
55. 38 39 ~~ ~+30.0 +5600 80,0 0,0092 KNOWN 0,304 0,196 55___38 __S¢____An.o __540.0 __an.d poe i228 
53 40 38 30.0 640.0 80,0 0,0105 KNOKN 8,141 5,252 53 40 38 30.0 640.0 80,0 00105 KNOWN 7,851 5,065 
54 42 39 16.9 960.0 70,0 0,4309 KNOWN 2,284 4,474 54 42 39 16.0 960.0 70,0 0,4309 KNOWN 2,171 4,400 
Say tT) 30.0 1280.0 80,0 0,0210 KNOWN 15,540 10,026 a ee gs ag: 3o.0 1280.0 80,0 0.0210 _ KNOWN 14,899 9,642 
50 41 42 16.0 960.0 80,0 0,3365 KNOXN 2,548 1,644 50 41 42 16.0 960.0 80,0 0,3365 KNOHN 2,469 1,593 
Bass 4s 55 30.0 1280.0 70.0 040269 ___ KNOWN 4,989 3,239 Ce ee ee Aus: Sa qeam eatees ipo De SE EE 
as 45 44 30.0 2720.0.  135,0 0.0170 KNOWN 0,279 0.160 41 42 44 30.0 2720.0 135,0 0.0170 KNOWN _3,005 _1,939 
69 55 44 30.0 1600.0 0,0 99,9999 KNOWN 0,002 0,001 
69 55 44 30.0 1600.0 70,0 0,0336 KOHN 2,667 1,724 
40 46 45 30.0 1280.0 135,0 0,0080 KNOKN 5,021 3,239 
40. 46 45 30.0 1260,0 135,0 0,0080 KNOWN 2,384_ 3558 0 45 2400.0 55/0 1.6828 KNOWN 11086 0.704 
39.°~«45~C*« 16.0 2400.0 5540 1, 6828 KNOWN 14114 0,719 a eee acs are i ST ry” mans c 
S646 20,0 1840.0 63,0 0,3385 KNOWN 24443 —1,576 Le OE EO soe peas poe ape Ute Meare 
72 47 48 20.0 5290.0 55,0 1,2512 KNOWN 1,361 0,894 
Se eee EY eet z2¢0 112312 _ _KNQUN __As385__0,892 5 47 2p. gop 55 011892 KNOWN 4, 365 
Sa gree. 4? 20.0 800.0 3340 Dsabee NORM St) SSSR SOs cae eee 1 9100.0 55,0  6,3805 KNOWN 0,618 0,399 
350054 48 16.0 9100.0 55,0 6.3805 KNOKN 0,616 0,398 : hag 00% ’ y ‘ 4 
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—__ op RADY EST 40.0 aie “ te 117,46 42 49 54 5 y sae 0,650 KNOWN 134,4 f 
TiS ety a —20,.511__-0,330 _KNOWN 129,0 ; ae 15,0 =1,316 +0,85 2! 9944 
45 41 40 39 - Ay ohiese ay Neb 120.6 aiece ze As oe oe : 10,0 =0.511 = iT enaa 152.7 4707 
46 _33_32 = 40 ~38 20.0 Me ake KNOWN 128,6 4 15,0 =3,007 *1,940 KNOWN 19,0 
ee a 7 =0,650 KNOWN z 113,6 5 41 40 39 0 5 4 . 128,06 
Agee 12ST AG 60-0 4500 ' 128,6 a 46 15,0 0,930 0,600 KNOWN 113.6 
' 1,069 =-0,690 KNOWN = - 10816 3S. 32 =6«40~=CO38 20.0 = ot 128,0 1 
48 72 35 20 0 SauG ' 126,3 47 ' 1,007 0,650 KNOWN 316 
' 1,999 1,290 KNOWN i's 66.3 3972 37 «0 60,0 4207 2 
a ree. TEN 121.8 4 ' “1,069 *0,690 KNOW 1 
4 _44 0 20,0 -4,820 = 6,8 48 72 =35 . N 127,0 
Ni i Se Co ect eke hoe AS 115.3 eo t 25.0 24.999 741290 KNOWN 12213 $740 
ae 60,0 0,000 2! 5649 50 360679 : =a 23,110 KNOWN 135 
SZ 79" eG ‘ } OL OS OgERNOWN 126,9 : gone 70,0 =1,596 1,030 KNOW 3 11543 
on ae cen ee ae fer fue ak kk RR han noe 220 so 
54 3435 «#79 0 ra ' -2,010 KNOWN RAS Oe = 10,0 =1,596 1,030 KNO ‘ 
+0 “1,085 -0,700 K 96,2 53 227 (6 10) 8 : WN 122,2 
3 68-69 79g +700 KNOWN 127,2 20,0 “3,115 -2,01 ; 112.5 
o 10,0 -0,713 = 107.2 54 34 ‘ +010 KNOWN 116,0 
100,713 +0,460 _KNOWN 128,6 Tyee as ee 2, f__st.. 088 98-708 Na 6.7 brit 
U be -0,460 KNOWN 128,¢6 
= a ° 118,6 
_PIPE FROM TO DJAMETER 
FROM TO __DJAMETER LENGTH HAZEN (C) RESIS 
NODE NODE INCHES FEET COEFFICIENT ISTENCE = STATUS ++ DISCHARGE += PIPE FROM T iS 
: E COEFFICIENT RF (DsL-c) RES CFS MGD NODE Won pinches Seeeet coerrrete bit eietnee eee ARTES 
Sf eee 2880.0 67 : CIENT REF(DeL+C) RES F s 
ot 3 SETAE Ee 0.0067 KNOWN 284241 18 . crs aD 
. 00.0 86 nn 1241 18,220 2 1 6 48, 
6 2 6 4A.0 4960.0 2600 0,0012 KNOHN 2,512 1,620 81 3 2 oe se ceeei eras 0.0067 KNOWN 28,244 18 
z___2__12__4A.0 _1920.9 7018 Bi nead see pion az casOii. ses gD eg eee eres 060 00012 KNOWN 2,510 1,639 
3 5 30.0 1600.0 a 2 KNOWN 22,268 14,366 Fe 2 12 2 ‘ 86.0 0,0072 KNOWN a \ 
9 4 5 48.0 30 ' 65,0 0,0386 KNOWN 61246 n 48.0 1920,0 70,0 “0,004: 191624 12,663 
' 00.0 120,0 , 4,030 8 3 5 30 ‘ 0044 KNOWN 22,271 14,3 
80 5 12 16.0 ' 0,0016 KNOWN 2447 10 1600.0 65,0 0 ' +369 
— Releot TL ‘ _ 1280.0 75.0 +793 «14,060 9 4 5 48 ' +0586 KNOWN 6,248 4 
10 5 14 48.0 208 ' = 0,5056 KNOWN 0,501 0 0 2000.0 120.0 0 6 , +034 
’ 0-0 120,0 Saree Cet, +323 80 Ve tae 16 2004 KNOWN 24,793 34 
1 7 6 16.0 ' 0,0016 KNOWN 25,8 10 1280,0 75,40 0.5 14,060 
- 11700.0 50.0 1818 16,657 10 5 14 48 \ 15056 KNOWN 0,500 0 
_3 6 8 40.0 4 ' 9,7854 KNOWN 0,698 +0 2080,0 120,0 0,0 ’ +323 
—— o _ 4160.0 67,0 ' 0,450 1 7 6 7 , 10046 KNOWN 25,820 16,6 
4 6 to 48.0 19 7,0 0,0234 KNOWN 12,68 16-0 11700.0 5010 9,7854 ' +658 
. 20,0 86,0 1681 6,184 3 6 ry 40 ont 91785 KNOWN 0,698 0,4 
16 9 8 16.0 5 ' 0,0028 KNOKN 27 +0 4160.0 67,0 0 50 
: 92,0 40,0 1146 17,514 4 6 10 48 ' 10234 KNOWN 12,679 8 
47 8 18 40 ' 0,7462 KNOWN 0,458 +0 1920,0 86,0 0.0 ’ +180 
5 10 9 pine Saint S700 0 Ul eneere te 8,830 5/697 3 ; : nest 292.0 : D742 a ae EES 
15 9 11 i. 66,0 0,0033 KNOWN 23.615 15. 18 40.0 3200.0 67,0 
Sota Se ae 16-0 4000.0 40.0 5.0952 eel Eee Cee Pat ys 9 48,0 2240.0 86,0 DsGk 80 dante RE ONAN ee ree vamreyate 
as = 5 3 350, i +230 ' 
rr ee a er) 33308 28 0,0050__KNOMN 181261 14.784 148 ___§ 41 _i4.n _4ng.o 40,0 siessa_ gown * 9557 geen 
13 $2 41 aso 54Z040 40,0 614708 KNOWN «4735.74 ey Ns ke zara 728.8 3510 eissae Merete Mie bei) SELES 
4.0 650, : 0,474 . : 0,6 by 
Lime dcman te aac —taaose 7080 0,4929 KNOWN 0149605320 PERT Er ee 40, 14708 angus rope ee: 
ete eae 4849 960.0 <zu'e see pans 18,810 22,135 it i2) 48 ae Re aate 5090 0,4929 KNGua oo Tetaee ataae 
= __13 ie 48.0 5120.0 % ’ NOWN 18,637 12,024 12 14 ‘ ' 70,0 0,0031 KN : ; 
18, a4gu S85 or) — 3 hen ef 92030 __Bs 0040 KNOWN 34 ; oe 48.0 960.0 120 : OWN 18,813 12,137 
, 680.0 65 5 412 22,201 17 13 16 a 0.0008 KNOMN 
19 17 15 taco 38 10 0.2630 KNOWN TVR PLT 48,0 5120.0 120 19.629 12,018 
' 40.0 63 ' +862 18 14 15 10 0,0040 KNOWN 34,4 
73 15 20 24.0 10 2,0943 KNOWN 1 24.0 3680.0 65 +1403 22,196 
‘ 1040,0 66 1005 0,648 ee Cae ‘ 0 0,2630 KNOWN 
aims aa 30.0 950.0 aon 820732 KNOWN 5,038 3,254 tp 4of seeg.g 63.0 ee oie 5,998 3.870 
Be en egae 48.0 1950.0 120.0 ieaare KNOWN 14.214 9,170. 75) | 16) 847 30.0 caata fae 0.0722 KNOWN = 5,055 3,264 
Mo 47 45 Sele jpn “fon steaay __eaown ieee 72535 He rea IN TPH ES 
‘ 4550.0 e200 aes n +523 74 417 19 20045 KNOWN ; 
49° 18 42 be SKE +0 0,0036 KNOWN 168,34 3o.0 = 1200.0 80,0 17,455 11.262 
4 ' 00,0 70,0 +3440 11,835 45 18 414 48, ' 0,0197 KNOWN 11,67 
a ae a CC oo ae gaia aang aianke Moin Gesagg ans tas 
‘ : = = ane +395 48 49 25133 KNOW 
2492S 30.0 sounne 60,0 1,9101 KNOWN w 937 18 48,0 640.0 a5 N 
. 600.0 35 1937 0,605 20 19 2 , 10 0,0040 KNOWN 
25 31 19 14.0 135,0 0.0349 KNOWN 0 16,0 3200.0 60 12,992 8,382 
Sa e  E 2000.0 50 10,821 6,984 24 19 23 $ 10 1,9101 KNOWN 
21 20 21 24.0 6720-0 ee 10 1,1938 KNOWN 0 30,0 5600.0 135 0,944 0,609 
, 20.0 66 az 1935 0,603 25 31 19 ae 10 050349 KNOWN 0 
23 23 24 ASE = 10 0.4668 KNOWN 2 16.0 2000.0 60 10,634 6,990 
P 120.0 5 9906 1,875 21 20 2 0 1,1938 KNOWN —— 
220022153 20.0 135,0 0.2300 KNOWN 1 24,0 6720.0 66 0,940 0,606 
3 32a. 8470.0 , 3,374 92,177 23.23 ° +0 0,4668 KNOW 
3 0,0 ; 2 20.0 N 2,96 
ee a ee 135/90 Te ea eee errs tae Some epee a Maeeet CEL aL o12300__gwowy__ $87 2.250 
44492 $8.0 1920.0 120,0 0,0015 coon (PAs arn abo era Se DE 20.0 1040.0 4e5's bieaee KNOWN 3,116 2,040 
ay +433 >. 3640.0 120 ' +048 32." 2 48,0 ' ' KNOWN 8,6 
LL EL 30.0 4800.0 SEA — great RNOnN _D.426 _ 0,276 aes Lear cera TTT oan ~940045 KNOWN azieas ona 
+0 1760.0 5 1089 1,993 33 23 4 © ' 10030 KNOWN 
43 25 24 16 55,0 0,4163 KN 6 30.0 4800.0 0,445 0,287 
+0 2560,0 OWN 2.145 1,384 34 23 135,0 0,0299 KNOW d 
65 24 29 ae ’ 64,0 1,3561 KNOW : : 34 20.0 1760.0 N 2,817) 1,817 
+0 3360.0 ’ (N -44458 0,940 43 25 2 it 5540 0,4163 KNOW : 
64 24 33 36.0 50,0 2.8102 KNOW =a ence 4 16.0 2560.0 64 YOWN 2.454 3,585 ee 
. 2400.0 N 0,443 0,286 65 24 2 , 10 41,3561 KNOWN 
52 4p 24 Zo 80,0 0,0162 KNOW 9 16.0 3360.0 5 15455 0,939 
——— ef 4960.0 N 5,106 3,294 64 24 , 0,0 2,8102 KNOW ¥ 
76 - ae Ae ee Oe eee 33 36 N 0,44 
oo Rt taeceaase—attas mom aczse treat ft eh ___e—— 
Si. S86 ate 00,0 135,0 0,4261 KNOWN 0.8 o2ue 250 (30 20.0 800.0 135,0 : KNOWN = 4,594 2,964 
32 26 46 a 1600.0 135,0 0.0719 +820 «0,529 42 26 27 16.0 32 ' 0,0559 KNOWN 6,524 4.209 
: +0 1760.0 ' KNOWN 6.233 4,02 31 3 Bs. 90,0 135.0 0.4263 Ni s 
78 28 27 16.0 : 13540 0,0791 KNOWN 2 @ 26 20.0 1600.0 tae KNOWN 816 0,527 
: : 3,475 92,242 32 26 ‘ 135,40 0.0719 N 
rons SVL BEY. i HES 13540 0,0599 : : 46 20.0 ? KNOWN 6,221 4,0 
—-! 6.0 . KNOWN 0,33 . 1760.0 135,0 3 ' +013 
66 29 28 30.0 ie 153.0 0.2131 KNOWN — 1339 (0,219 4 0.0792 = “KNOWN 3,467 2,237 
33___29 30.0 d ' 90,0120 KNOWN 349 y 2000.0 13550 0,614 0,525 
71 35 . 800.0 65,0 1988 =—-2,573 ' 0,0125 KNOWN 4 
a ou Se 16.0 — 3200,0 80,0 010293. _ __KNOWN ___4,314__2, 783 : A220 28 155.0 9 NOW re re 
37 aa 30 14.0 3900.0 7010 ait EAE KNOWN 0,050 0.032 600.0 65,0 0,0193 KNOWN 4,302 
sf +7> e 
a ee peti ses azo gone uate eno hare edd 
60 34 35 16.0 : 6540 0.1372. N 70 2 se 31 20,0. 46 = - 17903 KNOWN 0,828 0,534 
: 2800.0 B KNOKN 1,285 0,829 62 ' 00,0 50,0 0.4514 0,828 153 
61 37 34 24 60,0 0,9846 KN +82 34 33 24.0 19 ' KNOWN 2,590 1,67 
10 880.0 ‘ OWN = 0,697 0,4 2 20.0 65,0 0,137 ode 
59 36 35 ta 75,0 0.0483 +450 60 34 35 16.0 +1372 KNOWN 1,282 0,827 
7) 2080.0 t KNOWN 3.300 2 6 2800.0 80,0 0,98 : +62 
58 3? 36 oe 80,0 0,7292 KNOWN 25002 21329 Wake”. 1 37 34 24.0 880.0 7 29816 KNOWN 0,69 446 
' ; . ' 5,0 0,048 
5? 39 36 ad 2230.0 80,0 0.7818 0,703 0,453 59 36 35 16.0 ' ’ 3 KNOWN 3,292 2 4 
—s 16,9 _2400,0 . KNOWN 0,838 0,5 58 ° 2080.0 80,0 0,72 : 248 
56 38 37 a6 ’ 80,0 0,8414 KNOWN +541 37 36 16.0 2230.0 7292 KNOWN 0,698 0,45 
‘ - - al dat 2 Dee De 0,78 s +450 
55 3839 Set de tecete 80,0 0.0240 82 __0,763 Ee pe Sit 16,0 2400, phe 17838 KNOWN 0,836 
+0 560.0 ' KNOWN 6,029 ’ 00,0 80,0 0,84 — 8 0,539 
53 40 38 3 80,0 0,0092 ‘ 3.890 56 38 37 30 18414 KNOWN 1,180 0,7 
0.0 640.0 ' KNOWN 0,382 0 5 +0 1260.0 60,0 0,02 ' +761 
34 42 39 16.0 B58 0,0105 KNOMN wea? 8 Sea ee 30.0 560.0 : roae0 Lia fella 6,018 3,863 
51 41 40 30. 960.0 70,0 0,4309 ce rE CRT ee ee 53 40 38 3 7 80.0 0,0092 KNOWN 0,38 2 
+0 1280.0 : KNOWN 2+117 === 0.0 640.0 80,0 0 0,383 0,247 
50 41 42 i 80,0 0,0210 ' 1,366 54 42 39 16 ' 0105 KNOWN 7719 4.9 
610 960.0 : KNOXN 14,594 9 ef 960.0 7040 0,43, : +960 
68 43 55 30 80,0 0,3365 +416 ea A Ba 40 30 ' 143509 KNOWN 2,114 
+0 1280.0 ‘ ___KNQMN 2.432 - J 5040 1260.0 80,0 0,02 ' 1,364 
41 45 44 30.0 70,0 0.0269 s 1.569 50 41 42 16 ' 10210 KNOWN 34,576 9,4 
‘ 2720.0 : KNOWN 4,295 2,7 af 960.0 80,0 0,33 1404 
69 55 a4 30 135,0 0,0170 ' +774 68 45 55 30.0 ' 13365 KNOWN 24430 
010 1600.0 ‘ KNOWN 4,021 “s ' 1260.0 70,0 0 ' 1,568 
40 46 45 30.0 135,0 0,0100 ; 0,659 42 45 44 3 ' 10269 KNOWN 4,268 
‘ 280.0 ' KNOWN 1,986 o.0 2720.0 135,0 ' 2,753 
39 4> 47 16.0 * 135,0 60,0080 ‘ =e NS 69 55 44 3 v218 9,017 KNOWN 49 
. 2400.0 KNOWN 3,133 2 ; 0.0 1600,0 135,0 0,677 
368 46 51 2 55.0 1,6828 ‘ +021 40 46 45 3 ' 90,0100 KNOWN 1,958 
0.0 1840,0 ; KNOWN 1,182 0.0 1280,0 4135,0 ' 1,263 
72 47 ‘4 ' 63.0 0,33 ’ 0,762 _39 45 47 ' 09,0080 KNOWN 
37 53 a. ae 5290.0 3540 ee Seeeae —g.424 1,564 38 ry eer Fo Zas8 giiece 3500 = 4seeee KNOWN rth et} 
35 24 48 16, : 55,0 D,1892 . 1.290 72 47 48 20. : ' 13585 KNOWN 2,353 
0 9100.0 : KNOWN 1,887 0-0 5290.0 0,0 ’ ' 1,505 
oS ESS HED htt *Sig0¢-— eupml__suaas_—poade ee a 
0 1120.0 a NOWN 0,537 ’ 100.0 135,0 ste 1247 
70 $5 52 ree 55,0 0.2049 ' 0,346 36 51 50 ' 1,2117 KNOWN 1,99 
: 3700.0 . KNOWN 1.059 20,0 880.0 110 1999 «1,290 
et 2.5943 gions! q isn Ua ean —29_- 301 34 20,0 1120.0 Bie sigaee RNC Sane eee 
-+ L. 030 0 55 52 16.9 3700.0 55'0 sees __KNOWN 0,644 0,446 
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TABLE = SLS43 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 38 OUT OF SERVICE 


TABLE - SLS44 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 37 OUT OF SERVICE 


“NODE CONNECTING PIPE ELEVATION + CONSUMPTION = STATUS TOT HeAU = STATUS PHESSURE HEAD NODE CONNECTING PIP TION = SUMPTION = STATUS T_ HEAD * RESSURE 
NUMBERS INVERT FT crs MGD CONS FIT Heo HEAD ELEVATION FT RonGERS = ihe ey : tre E in ‘CONS tH anes TT cer Te TVALT IGT 
a, 2 0 Lt] 0 15.0 26,241 18,220 142,0 KNOWN 127.0 =a 1 2 0 0 Al 28,241 18,22 142,0 KNOWN 127.0 
2 81 6 7 0 20,0 39,385 25,410 KNOWN 4.406 120.6 2816 7 0” a01d$94585” 251440 KNOWN —d40v8 12016 
SE ae 20,0 8,758 5,650 KNOWN 140,06 120,6 So eM, (Se 20,0 8,758 5,650 KNOWN 140,6 120,6 
4 Wet do 20.0 21,795 14,060 KNOWN 139.9 11949 4 ‘9 0 0 0 _20'0, 24,793 $4,060 KNOWN 139.9 11919 
5 8 9 Bn 14n 40,0 71,720 *1,110 KNOWN 139,4 99,4 5 8 9 80 10 40,0 -741,720 ©41,110 KNOWN 139,4 99,4 
6 (Sa eS Te 10,0 78,742 75,640 KNOWN PE eee et 128.8 _ 6 2S Grea eS 10,0 78,742 5,640 KNOWN 136,8 128,8 
7 2 SG er ae) 45,0 0,697 0,450 KNOWN 145,8 98,8 7 SW 45.0 0.697 0,459 KNOWN 143,8 98,8 
8 3.16 «47 0 10,0 =4,$09 2,780 KNOWN 136,¢ 126,2 8 3.160 «47 0 10,0 74,309 =2,780 KNOWN 136,2 126,2 
i 46 : i 45 ante Belcas reAe Sed i3313 i=. Ly aeesee ee 9 16 5 15 «46 10,0 “4,541 2,930 KNOWN 136,4 126,4 
. vi. wl. W , 127,5 eg CO EU gf he SS oO “1,689 -1,09 KNOWN 137,> 127 
11 a7 534 043 2a 40,0 -3,426 *2,210 KNOWN 135,6 125.6 14 i5 14 13 28 rh) are} spine KNOWN 135,6 1cs-5 cy ee 
1G ah es = a = aac see sot KNOWN 139.3 119.3. +12 7 80 43 11 20,0 73,224 =2,080 KNOWN 139,35 119,3 
: “3, "1,960 KNOWN 135, 118,6 13 Pa eh 2h 20,0 -3,038 =4,969 KNOWN 138,6 118.6 
14 ag) .a2 48 60 35,0 “1,195 -0,770 KNOWN 138,/7 103.7 14 IB 2028), 6 35,0 ss HEEL) KNOWN 138,7 103.7 
15. 28: 19: 73-9 35,0 71.955 °1,260 KNOWN 131.3. See |. =. 15 78 a9: 78 0 35,0 71,953 .*1,260 KNOWN 131,> 96,5 
16 Rae Fo 26 15,0 “2,216 ©1,430 KNOWN 132,/ 120.7 16 28 17 75 26 45,0 -2,216 -1,430 KNOWN 135,38 120,86 
17 L975. 74 0 15,0 -1,55U "*1,000 KNOWN 135,6 118,46 17 19°75 ~=#74~«#O 15,0  -1,550 -1,000 KNOWN 133,6 118,6 
Bee oe 85 49 48 20.0 2.495 3. 61N KNOWN 9.55, 2 115.2 18 47 45 49° «48 20,0 -2,495 1,610 KNOWN 135,2 115.2 
19 74 20 24 «25 15,0 0,837 =0,540 KNOWN 131,/ 116,7 19 74 20 24 25 1550" ~0,837  -0,540 KNOWN 131,86 116,58 
20 73 20 21 0 30,0 73,036 =1,960 KNOWN 130,0 100.0 20 73 20 «21 C) 30,0 73,038 °4,960 KNOWN 130,2 100.4 
21 me ae 2A. 6. 4040 73,335 -2,150 KNOWN  — 126,> =e. 86,5 21 21 23 22 06 40,0 73,335  =2,150 KNOWN 126,6 86,6 
22 30 29 «444 0 10.0 “4,231 =2,730 KNOWN 135,35 125,3 22 30.29 44 9 10,0 4,231 °2,730 KNOWN 13>,3 
23 24 23 33 34 10,0 72,077 *1,340 KNOWN 126,6 118,8 23 24° 23 «(33534 10,0 2,077 1,340 KNOWN 128,9 118.9 
~24__ 43 _ 65 64 52 15,0 0,542. 0.330 KNOWN = 430,0 24 43 65 64 52 15,0 70,542 *0,330 KNOWN 130,0 115.0 
25 $O 43 76 00 10,0 70,682 0,440 KNOWN 132,6 122,68 25 30 43. 76" 40,0 70,682 *0,440 KNOWN 132,7 12247 
26 42 31 32 0 15,0 “1,938 1,250 KNOWN 129,2 114,5 26 42 31 32 0 15,0 =1,938 41,250 KNOWN {29,4 114.4 
af 70.342 "0,220 KNOWN _ 129,2 i 11912 me 27 a2" 78) 72 0 10,0 70,342 *0,220 KNOWN 129,12 119,94 
26 78 66 67 0 10,0 70,512 0,330 KNOWN 129,¢ 119,2 28 76 66 67 oO 10,0 70,5112 *0,330 KNOWN 129,14 119y4 
29 65 66 63 74 15,0 0,000 0,000 KNOWN 129,4 114,4 29 CL TT Soe Fae 15,0 0,000 0,000 KNOWN 129,4 114,4 
eee 20) St 82° 0 10,0 4.452 904730. KNOWN | 131,6 12116 30 76 31 82 0 10,0 w1,132  -0,730 KNOWN 131,6 121.6 
$1 ee) OR 27) 10,0 70,821 *0,530 KNOWN 132,8 122,8 31 252-62. 27) afew S050 0,821 -0,530 KNOWN 132,85 122,8 
32 oo 20 2% (0 10,0 72,418 ©1,560 KNOWN 13>,4 125,4 32 2629 27 «0 10,0 =2.418 =1,560 KNOWN 135,4 125.4 
eof AS 62) p80. -2,077 *4,340 KNOWN 429.7 10947 33 64 63 62 06 20,0 72,077 *4,340 KNOWN 129,/7 109,7 
34 62 60 61 0 20,0 71,318 *0,650 KNOWN 129,9 109.9 34 62 60 64 oO 20,0 71,318 =0,850 KNOWN 129,9 10959 
35 71 60 59 0 10,0 71,318 ©0,850 KNOWN 129,4 119.4 35 71 60 59 60 40,0 1,318 =0,850 KNOWN 129,4 119,4 
$8 25 =a oe ae aes ee iracs See ENE Sa aa eS 36 39 38 87 0 10,0 “1,318 -0,850 KNOWN 129,89 119.8 
15, vi, *1,220 WN 130,4 115.4 37 61 58 56 09 15,0 71,891 =4,229 KNOWN 130,35 115,3 
38 56 55 53° 0 15,0  -1,318 0,850 KNOWN 130,9 115,9 aL UGS U $5 pa ate 20 80 ROR 130,9 tists 
ESN. Se eT ee ee 71.318 -0.850 KNOWN 130,9 _ 115.9 39 57 55 54 0 15,0 71,318 *0,850 KNOWN 130,9 115,9 
40 Be 53) 54 0 20,0 “2,263 ©1,460 KNOWN 131,4 111.4 A ee | AG 263 =1,460 KNOWN 131,4 114.4 
41 as Si 50 0 35,0 1,318 +0,850 KNOWN 134,4 99,4 41 cL aS ae) ee in LA Iie +318 =0,850 KNOWN 134,4 eo “99,4 
_ 42 49 54 50 9 45,0 -1,318 -0,850 KNOWN  232,7 41747 42 49 54 50 0 15,0 71,318 °0,.850 KNOWN 132,6 117.6 
43 77 67) «68 0 10,0 70,511 *0,330 KNOWN 129,21 119.4 43 77 (67 68 0 10,0 0,511 =0,330 KNOWN 129,0 119 
44 44 69 OF 06 15,0 73,007 1,940 KNOWN 12,6 113,6 44 ees paras 15,0 3,007 1,940 KNOWN {28,5 113.5 
45 4740.39 6 15,0 -0,930 0,600 KNOWN 128,6 113.6 45 41 40 39 0 15,0 0,930 0,600 KNOWN 128,6 113,6 
46 33°32 «40 «(38 20,0 71,007 *0,650 KNOWN 128,/ 108,7 _ 46 33.32 40 38 0,0 71,007 =0,650 KNOWN (126,6 108.6 
47 39. 72.32 0 60,0 71,069 0,690 KNOWN 125,0 63,0 7 Soo tae ae, ee 60,0 “1,069 °0,690 KNOWN  125,0 65,0 
. 43 “ ia 38 1 - aout aries sae ee =e ise 48 725-355 Sie 60 25,0 71,999 *1,290 KNOWN 124,9 9949 
0 ' “4, +3,110 W os 115.3 49 46 48 44 9 0,0 74,820 ©3,110 KNOWN 135,35 115,3 
50 3679 0 lo 70.0 71,596 =1,030 KNOWN 125,0 53,0 50 36° 79~«O«0tC«Cd Foto 71,596 a11030 KNOWN 127.9 a) 
oneae or Be SDS 60,0 0,000 0.000 . KNOWN $25 See pee OO 0 54 38 37) (36 0 60,0 0,000 0,000 KNOWN 128,2 68,2 
52 ie 0) 0 860 10,0 "1,596 *1,030 KNOWN 122,> 112.5 a2 70 0 0 0 40,0  _=1,596 4,030 KNOWN 122,44 112.4 
53 22 th 0). 6G 20.0 -3,11> *2,010 KNOWN 116,0 96.0 53 a ee a 20,0 =3,115 2,010 KNOWN 116,7 9644 
eee ee 0 00085 04700 KNOWN $48 105.8 54 34°35 «79 0 20,0 1,085 +-0,700 KNOWN 127,7 107.7 
55 68 69 70 0 10,0 0,713 *0,460 KNOWN 128,7 116,7 : 55 68 69 70 0 40,0 -0,745 =0,460 KNOWN 12,6 11846 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE » STATUS =» DISCHARGE «= PIPE FROM TO DIAMETER LENGTH HAZEN (C)  RESISTENCE = STATUS -= DISCHARGE ee 
NODE NODE INCHES FEET COEFFICIENT REF(D+L+C) KES CFS MGD ~~ NODE NODE INCHES FEET COEFFICIENT R®F(DeL»C) RES Crs wGD 
2 1 6 48.0 2860.0 67,0 9.0067 KNOWN = =©28,241 18,220 : 2 1 6 48,0 2860.0 67,0 0,0067 KNOWN 28,241 18,220 
81 3 2 48,0 800,0 66,0 0,0042 KNOWN 2,508 1,618 81 3 2 48,0 800.0 86,0 0,0012 KNOWN 2,512 1,624 
= a 6 48.0 LID LL ae Se 90,0072 KNOWN 19,617 12,656 6 2 6 48.0 4960.0 86,0 0,0072 KNOWN 19,630 12,665 ' 
7 2 12 48,0 1920.0 70,0 0,0041 KNOWN 22,276 14,372 ota LS 6 ET eae Nt FY eet PR Le —_0,0044___ KNOWN: __ 22,2467 44,566 
8 3 5 30,0 1600.0 65,0 0.0386 KNOWN 6,250 4,032 8 3 5 30.0 1600.0 65,0 0,0386 KNOWN 6,246 4,029 
9 2 2000,0 120,0 0,0016 KNOWN 24,4793 14,060 st 9 4 5 48.0 2000,0 120,0 0,0016 KNOWN 24,793 14,060 
80 ) 12 16.0 1280.0 75,0 0,5056 KNOWN 0,500 0,322 BO —— 12 16.0 1280.0 75,0 0,5056 KNOWN 0,504 0,323 
10 5 14 48,0 2080,0 120,0 0,0016 KNOWN 25,623 16,660 10 5 14 48.0 2080.0 120,0 0,0016 KNOWN 25,818 16,656 
| Se 16.0 _11700,.0 50,0 957854 KNOWN 0.698 0,450 1 7 6 16.0 411700.0 50,0 9.7854 KNOWN 0,698 0,450 
3 6 8 40,0 4160,0 67,0 0,0234 KNOWN 12,676 8,178 Sa 6 fe 40.0 4160.0 67,0 0,0234 KNOWN 12,682 68,162 
4 6 10 48.0 1920.0 86,0 0,0028 KNOWN 27,4137 17,508 4 6 10 48.0 1920.0 86,0 0,0026 KNOWN 27,145 17,543 
Ui, ee 16,9 592.0 40,0 0,7482 KNOWN 0,458. 0,298 16 9 8 16,0 592,0 40,0 0,7482 KNOWN 01458 0,296 
47 8 18 40,0 3200.0 67.0 0,0180 KNOWN 8,625 5,693 se 8 Af. 4.0.0 3200.0 — 6710 0.0160 __ KNOWN §,651 5,697 
5 10 9 48.0 2240.0 86,0 0.0033 KNOWN 23,609 15,234 5 10 9 48,0 2240.0 86,0 0,0033 KNOWN 23,618 15,237 
ers OF 11 16.0 4000.0 40,0 540552. KNOWN 0,357 0,230 15 9 ii 16,0 4000.0 40.0 5.0552 KNOWN 0.356 0,230 
46 9 49 48.0 3350.0 85,0 0,0050 KNOWN 18,252 11,776 co | a | ee OE ee A A Een KNOWN 48,262 41,762 
14 10 11 24.0 2720.0 35,0 0.6109 KNOWN 1,839 1,187 14 10 11 24,0 2720.0 35,0 0.6109 KNOWN 4,838 1,186 
13 hale 16,0 5120.0 40,0 644706 KNOWN 0.735. 0.474 13 12 11 16.0 5120.0 40.0 6.4706 KNOWN 0.735 > 0,474 
28 16 11 24.0 1650.0 30,0 0,4929 KNOWN 0,494 0,319 a” 28 16 11. 24,0 «4650.0 30,0 0.4929 KNOWN 0,497 0,320 
11 12 13 48.0 1440.0 70,0 0,0031 KNOWN 18,817 12,140 11 12 13 48.0 1440,0 70,0 0,0031 KNOWN 18,809 12,135 
Ee Ca hf y SSD 960,0 120,0 0,0008 —_— KNOWN 48,622 12,034 12 14 13 48.0 960.0 120.0 0,0008 KNOWN 18,634 12,022 
17 13 16 48,0 5120,0 120,0 0,0040 KNOWN 34,401 22,194 ieee Cee Ej 16 48.0 5120,0  _ 120,40 09,0040 KNOWN _34,405 22,197 
18 14 15 24.0 3680.0 65,0 0.2630 KNOWN 6,007 3,875 18 14 15 24,0 3680.0 65,0 0,2630 KNOWN 5,990 3,865 
5 Dele 2 15 16,0 3840.0 63,0 2,0943 KNOWN 2098 0, 68S. 19 17 15 16.0 3840,0 63,0 2,0943 KNOWN 1,008 0,654 
73 15 20 24.0 1040.0 66,0 0,0722 KNOWN 5,005 3,268 cat aoa RSET) 24.0 1040,0 66.0 0,0722 __ KNOWN 5,045 3,255 
75 16 17 30.0 950.0 60,0 0,0156 KNOWN 14,288 9,218 75 16 17 30.0 950.0 80,0 0,0156 KNOWN 14,190 9,155 
me piue 16. 32. 48,0 195040 120,0 __0,0015 KNOWN 17,403 11,228 26 16 32 48.0 1950.0 120,0 0,0015 KNOWN 17,499 11,290 
74 a7 19 30.0 1200,0 80,0 0,0197 KNOWN 11,726 7,565 2 74 17 19 30.0 1200.0 80,0  __0,0197 KNOWN 114634 7 
45 18 41 48,0 4550.0 120,0 0,0036 KNOWN 16,291 11,800 45 18 41 48.0 4550.0 120,0 0,0036 KNOWN 18,358 11,844 
49 18 42 16.0 5600.0 70,0 2,5133 KNOWN 1,000 0,645 _ seis 49 18 42 16,0 5600.0 70,0 2,5133 KNOWN 1,004 0,648 
48 49 18 4A.0 640.0 85.0 0,0010 KNOWN 12,962 6,362 48 49 18 48,0 640,0 85,0 0,0010 KNOWN 13,026 8, 404 
20 19 20 16.0 3200,0 60,0 1,9101 KNOWN 0,944 0,609 20 19 20 16,0 3200.0 60,0 1,9101 KNOWN 0.945 0,610 
pete 28 23_____30.0 5600.0 135,0 0,0349 _ KNOWN _20,698 _7, 03% 24 19 23 30.0 5600.0 135,0 0,0349 KNOWN 10,776 6,952 
25 31 19 16.0 2000,0 60,0 1,1938 KNOWN 0.952 0,615 SS 5 Se eer IR ee CAL) 60,0 41,1938 _KNOWN 0,929 0,600 
21 20 21 24.0 6720.0 66,0 0, 4668 KNOWN 2,971 4,917 21 20 21 24.0 6720.0 66,0 0,4668 KNOWN 2,952 1,904 
23 23 21 20.0 5120.0 435,0 0,2300 KNOWN SAF 7. 2288s 2 23 23 21 20,0 5120.0 135,0 0,2300 KNOWN 31496 2,255 
22 21 53 20.0 8470.0 70,0 1,2823 KNOWN 3,116 2,010 a 22 21 53 20,0 6470,0 70,0 1,2623 KNOWN 3,116 2.040 
30 22 25 20.0 1040.0 135,40 0,0467 KNOWN 8,632 5,569 30 22 25 20.0 1040.0 135,0 0,0467 KNOWN 8,679 5,599 
Bo, 82. 22 48,0 4920.0 120,0 0,0015 KNOWN 12,393 7,996 29 $2 22 48,0 1920.0 120,0 0,0045 KNOWN 12,494 8,061 
44 49 22 48.0 3840.0 120,0 0,0030 KNOWN 01470 0,303 et I | 7 a + a YI 3840.0 120,0 09,0030 KNOWN 0495 = 0266 
33 23 46 30.0 4800.0 135,0 0,0299 KNOWN 1,516 0,978 33 23 46 30.0 4 om) 135,0 0,0299 KNOWN 3,428 «62,244 
S428. 54200 1760.0 55,0 0,4163 KNOWN 3,828 2,470 34 23 54 20.0 1760.0 55,0 0,4163 KNOWN 1,765 1,139 
43 25 24 16.0 2560.0 64,0 1,3561 KNOWN 1,453 0,938 Ber o£ 25 24 16,0 25600 64,0 21,3561 KNOWN 1,460 0,942 
65 24 29 16.0 3360.0 50,0 2,8102 KNOWN 0.440 0,264 65 24 29 14.0 3360,0 50,0 2,8102 KNOWN 0,444 0,286 
64 24 Pf ee 36.0 2400.0 80,0 0,0162 KNOWN. 5,080 3,278 64 24 33 36.0 2400.0 80,0 0,0162 KNOWN 5,115 3,300 
52 40 24 30.0 4960.0 80,0 0,0844 KNOWN 4,578 2,954 52.40 24 30.0 496050 80,0 _—_—0, 08144 KNOWN 4,610 2,974 
76 25 30 20.0 800.0 135,0 0,0359 KNOWN 6,497 4,194 76 25 30 20.0 800.0 135,0 0,0559 KNOWN 6,537 4,218 
42 26 27 16.0 3200.0 135,09 0,4261 KNOWN 0,841 0,543 __ 42 26 27 16,0 3200.0 135,0 0,4261 KNOWN 0,828 0,534 
31 30 26 20.0 1600.0 135.0 0,0719 KNOWN 6,183 3,989 oe Sh. OO 26 300 3 299056 135,0 00,0719 KNOWN 6,241 4,027 
32 26 46 2n.0 1760.0 135,0 0,0791 KNOWN 31404 2,196 32 26 46 20.0 1760.0 135,0 0,0791 KNOWN 3,480 9 2,245 
78 28 2? 16,0 450.0 135,0 0,0599 KNOWN 0,314 0,203 76 26 27 16.0 450.0 135,0 0,0599 KNOWN 0,337 0,217 
77 27 43 16.0 1600.0 135,0 0,2131 KNOWN 0,814 0,525 77 27 43 16.0. 1600.0. 435.0 9.2434 KNOWN 9,825 5 
66 29 28 30,0 2000.0 135,0 0,0125 KNOWN 4,779 3,083 66 29 28 30.0 2000.0 135,0 0,0125 KNOWN 4,657 3,434 
47 28 43 30.0 1920.0 135,0 0,0120 KNOWN 3,954 2,554 67 28 43 30,0 1920,0 135,0 0,0120 KNOWN 4,009 2,586 
63 33 29 30.0 800.0 65,0 0,0193 KNOWN 4,276 2,759 eS ae | LE I ACI 65.0 0,0493_ KNOWN 4,332 2,795 
71 35 29 16.0 3200.0 80,0 1,1218 KNOWN 0,064 0,044 71 $5 29 16.0 3200.0 60,0 1,1218 KNOWN 0,081 0,053 
62 $1 30 16.0 3900.0 70,0 1.7203 __ KNOWN 0,818 0,527 82 31 30 16.0 3900.0 70.0 1,7503 KNOWN 0,836 0,539 
27 32 31 2.0 1600.0 50,0 0,4544 KNOWN 2,592 1,672 27 32 31 20.9 _1600,0 50.0 0,4514 _KNOWN S587 2669s 
62 34 33 24,0 1920.0 65,0 0,1372 KNOWN 1,273 0,824 62 34 33 24,0 1920.0 65,0 041372 KNOWN 11293 0,834 
60 34 35 16.0 2600.0 80.0 0.9816 KNOWN 0,689 0,444. 60 34 35 16.0 2800.0 80,0 0.9816 KNOWN 0,696 0,449 
61 37 34 24.0 880.0 75,0 0,0483 KNOWN 3,279 «2,415 ry es | ee fees P| _ 880,0 __ 75,0 0,0483 KNOWN 3,307 2,133 
59 36 35 16.0 2080.0 60,0 0,7292 KNOWN 0,692 0,447 59 36 35 16,0 2080.0 80,0 0,7292 KNOWN 0,703 0,454 
58 37 36 16.0 2230.0 60,0 Seba WR SO A 58 37 36 16.0 2230.0 80,0 0,7618 KNOWN 0,838 0,541 
57 39 36 16,0 2400.0 80,0 0,8414 KNOWN 1+177) 0,759 57 39 36 16.0 2400.0 80,0. 018444 NOW 8 7 
56 38 37 30.0 1280.0 80,0 0,0210 KNOWN 6,003 3,873 56 38 37 30.0 1280,0 60,0 0,0240 KNOWN 6,036 3,894 
55 38 39 30.0 560.0 80,0 0.0092 KNOWN 0,385 0,248 55 38 39 30.0 560.0 80,0 0,0092 KNOWN 0,381 0,246 
53 40 38 30.0 640.0 60,0 0,0105 KNOWN 7,706 4,971 a ae 400 3850. f 680 A NS KNOWN _74734 
54 42 39 16.0 960.0 70,0 0.4309 KNOWN 2.109 «1,361 54 42 39 16.0 960.0 70,0 0.4309 KNOWN 2,120 «1,368 
51 49S 4S np 32a 60,0. 00,0210 _KNOWN 14,547 9,385 51 41 40 30,0 1280,0 60,0 0,0210 KNOWN 14,609 9,425 
50 41 42 16.0 960.0 80,0 0,33565 KNOWN 2,426 1,565 50 41 42 16,0 960.0 60,0 NOW 
68 43 55 30.0 1280.0 70,0 0,0269 KNOWN 4,257 2,746 68 43 55 30.0 1280.0 70,0 0,0269 KNOWN 4,321 2.787 
41 i) ey 30.0 2720.0 135.0 0.0170 __KNOWN _ 4,060 0,664 41 45 44 30,0 2720.0 135,0 0,0170 KNOWN 0,996 0,642 
69 55 44 30,0 1600.0 135,0 0,0100 KNOWN 1,947 1,256 69 ED 44 3o.0 1600.0 135.0 0,0100 KNOWN 2,041 1.297 
40 46 45 30.0 1280.0 135,0 0,0080 KNOWN 3,912 2,524 40 46 45 36.0 1280,0 135,0 0,0080 KNOWN 3,391 2,187 
Be = 95a 87 23659 — = 2800.) 55.0 116628 KNOWN _$4,922 1.240 39 45 47 16,0 2400.0 55,0 1,6828 KNOHN 1,499 0,967 
38 46 $1 20.0 1840.0 0,0 99,9999 KNOWN 0,001 0,000 38 46es— 31. 20.0 1840.0. 135.0 0.0826 KNOWN 
72 47 46 20.0 5290.0 135.0 0,23576 KNOWN 1,063 0,686 72 47 46 20.0 5290.0 135,0 0,2376 KNOWN 0,429 0,277 
37 51 47 20.0 800,0 55,0 0,1892 KNOWN Og 47704144 37 $1 47 20,0 600,0 0,0 99,9999 KNOWN 0,001 0,004 
35 54 48 16.0 9100,0 135,0 1,2117 KNOWN 0,936 0,604 35_ 54 46 46:0 9300.0." $3500 1.2117, KNOWN 11569 
36 50 51 20.0 880.0 110,0 0,0577 KNOWN 0,285 0,184 36 51 50 20.0 880.0 110,0 0,0577 KNOWN 2,469 =1,593 
793 54s Ba. 2hve- Steno 55.0 012649. _KNOWN 1.808 1,166 79 50 54 20.0 1120.0 55.0 0,2649 KNOWN 0,834 0,538 
70 55 52 16.0 3700.0 5540 2.5943 KNOWN 14596 91,030 70 55 52 16,0 3700.0 5510 2.5943 KNOWN 1,597 _1,030 


TABLE - SLS45 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 36 OUT OF SERVICE 


TABLE - SLS46 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 79 OUT OF SERVICE 


“NUDE CUNNECTING PIPE ELEVATION 
= CONSUMP - . cf — . 
NUMBERS INVERT FT spelen dtd. STATUS TOT HEAD > STATUS PRESSURE HEAD NO - 
c MG DE CONNECT 
L D0 CONS FT H20 HEAD ELEVATION FT meGTING CLPE. ELEVATION |= CONSUMPTION = STATUS TOT HeAD = STATUS PRESS 
: de fe BCS 15,0 28,241 18 ox c+ NVERT FT CFS MGD CONS 2 UPE HEAD 
‘ +220 142,0 FT Heo HEAD ELEVAT 
2 61 6 7 0 0 39.385 25,4 ' KNOWN 127,0 10N FT 
20, 85 10 KNOWN 2 oS See eek 
ae Se ee ee 738 Siese Known 40,8 tbote a ee ase 
. 1,793 14,060 KNOWN 139,9 ' 3 81 8 0 ’ é w 140,6 a! = 
3 8 9 80 40 40.0 -4,720 : var 119,9 0 20,0 8,758 5,65 . 120,6 
Jal 40 = 2 “1,11 KNOW ' ee 2h ee 9 +650 KNOWN 140,° 
coe a ee a a ed ee a ee ee ne 
0 45,0 0,697 8 , wi. 71,110 KNOWN 9,4 U 
a8 je 41309-21700 KMOWN 43662 98,8 BD ees SS ee 13608 aed 
46 10,0 =4,541 -2,930 KNOWN {peg 4202 a Wea WR ME Leet 0. _..0.69 0.450 KNOWN 145,98 : 
10 4 5 14 «0 “parr meter yy eras 136,4 126.4 269 Segre 10,0  -4,309 +2,780 KNOWN ee 
ag at Hh oe in hikes eizte. tow 1208 SHPO pei are IH: Sher seat eh rth tet 
1 20,0 -3,224 -2,080 KNO 5h Tey 544s en ae ' 71,689 1,090 KNOWN 137,> U 
phe Free oH 0 30:0 =31038 -41960 KNOWN th ae rey Sede spar aay 2008 pasaae 21210 KNOWN paate sere 
er ae OE ¢ ay 4 ccen sauans ae chee 432 f ios? ie ap 20.9 _I31GSe_<E 960. xnoun iges8 11943 
17 75 26 15,0 -2,216  =1.43 : 96,5 15 35,0 =1,195 *0,770 KNOWN | 138,7. 11856 
pr sorter to eet 5.0. ri etd bh! 139.7 120 19 73 0 35, 0nn eek (9SSe= 138, 103.7 
_*1,550 —-1,000 KNOWN 7 16 1797 , ’ 1,260 KNOWN 131,> . 
18 47 45 49 «48 20.0 2.495 = —---135.9_ 118.6 ET eS set -2,216 “1.4 : 96,5 
' “2, "1,610 KNOWN . = 17 75#74 : ’ 1430 KNOWN 13>,8 
19 74 20 24 25 15,0 0.837 13>,¢ 115 0 15,0 1,550 = x _ 120,8 
bd 0,54 KNO 2 18 , ' 1,000 KNOWN 135,6 , = 
Dn 75. 2h 24 4 Sa'n-3'98m-3:968 fh eth 116,7 19 pe toah Ble 20,0  -2,49> -1,619 KNOWN 132.2 11846 
21 24° 23: 22 0 40,0 as 3 mf) oe 1) eee 20 24 25_ 15.0 9,837 -0,54 KNO J 115,2 
22 30.29 44 ~~ 10/0 Snes Seek. oe 120,> 86,5 3 20 21 0 30,0 231038 ery SER ot) er 
, bs 72. : ' . - 
me a eee BOB Bf AN CHE CEB Rom ise “aera 
RI ae Si eA TTS Se ae ph tort 130.0 taeee SLL? PRE aaCe “2g e2Uh 22240. KNOWN 183 3 ___ 228.5. 
’ > 0,44 KNO 4 ' 24 . ’ : NOWN 6.9 -- _ 
2642 31 32 0 so. _=t.ga_-4i2 A ee eee eee $3. 65 6¢ 5245.8 0.381 -0.330 Rnoun 130.0 alee 
10, 70,341 -0,220 KNOW 26 = 70.440 KNOWN ‘ 
28 78 ' ' N 129,2 42.31 «32 2 __KNOW! 132,7 
Loa eat rier le eat ter ee te ee 12942 oe 27. 42:78 «778 aig tet este ce ared papen 129.6 114,4 
30 76 = 2000 0,000 KNOWN _ 129.4 ‘ 268 78 66 67 . ay <0. WN 129,21 \! 
eS 1000-4131 0.730 KNOWN ney 11444 2820 G6 67 _f___20.8__o8c34h__08338 _ KNQuUN 129.1 24803 
area eee ier. Beisel ret ke Sr 12218 So 96 St 828 t0s8 | =asa38 -0r730 KNOWN —" 1 
ie Pw 2.448 =1,560 KNOWN 135.4 ' Si” 25 82-27 : whe 70, NOWN 131,6 : 
S384 6562-0 «20,0-2,077 was 340 KNOWN 13344 25) 312582270 __ 10,070,023 =01530 KNOWN 132.8 azie 
35 OR) 1625 10 20,0 “1,318 =0.850 KNOWN 9°9 109,7 33 Gatke 2 o 10,0 -2,418 =1,560 KNOWN Utii—=—a<——oo 
——35__21_¢0_$9__0_a0.f_=2.318 0.850 KNOWN 42els peoey ee Pe OH SE Se de 129,57 12544 
ips ss seas a ie KNOWN 129.8 119.4 ae 20.8 120338 =0,850 KNOWN 42919 He 
: 15,0 “1,891 °1,220 KNO 19,8 36 59 ’ win =0,850 KNOWN 129,4 ee —°——— 
38 56 55 53 y co +220 KNOWN 130,5 58 57 0 10,0 - 3 Cd 119,4 
eLLEE Lea pate A eta cok ase cpoen ease © Cee ae, ee eer iB he 129.8 119:8 
40 no 58 St 0 ok ate 70,850 KNOWN 130,9 415.9 ee 56 55 53 Oo MEAG? ee 2h0220- KNOWN 130,35 He 
' * *1,460 K i ‘ 57 ' 705 130,9 — 
2 BRB fe oe ie Hit oo ee GE Ee soles mom “bse 
Ae ese eee : 15,0 -4,318°-0,850 KNOWN 4327 ata Vipera LS fea Pa -23 40 220368 rh Ace KNOWN 131.4 
as SOs Skee ASSO RAO j ce a2ah 495 54 . ste =0,850 KNOWN 134,79 ~ 
SS eee tx geen yas oe eee duawn ee ite 11940 pos Bethe d Pte 4 BOs coer pce Ooh ENOUE 132.6 
Sg ey eet 15,0 0,930 -0,600 KNOWN 128.6 113.6 “4~O41~CDSCtti 29.0 0.942 _ 200330 KNOUR. 129.0 
47 3972 se Ee He 71,007 =0,650 KNOWN 128.7 a 45 ac eandtaetnts ac 73.007 2+940 ROWE rar 
4“ ~C«7 + ___=1.069_ -0,690 KNOWN. 9 ‘ 46 33__32_4 : Sit 70,600 KNOWN 128, 
49 ie ae ee: 25,0 =1,999 1,290 KNOWN ete pe at 47 39 ~*72 oi ae 20.48 71,007 =0,650 KNOWN 12810 
50 os 0 20,0 4,820 ©3,110 KNOWN 135.5 101.9 48 72 35 0 “ Me “1,069 0,690 KNOWN 127,7 —_—___—— 
eee iar ger ee 10,0 __=1,596 =1,030 KNOWN 126.0 11543 4946 4844 25,0 1,999 -1,290 KNOWN 127.4 
Ee par ue ee “KNOMN 42842 56.0 $2 __46 88 _44__0.__ 20.0 24.820 230440 BNOMN _335 05 
Besser iss pega 10,0 71,596 -1,030 KNOWN 122, 68,2 51 38 37 36 OO eh sare =1.030 KNOWN 127,8 
mse eee teens beara “fe Sie vadaabs RET Se oS 
55 68 69 70 0 ? “ae 70,700 KNOWN 120,7. hes « = 33 22> 64,0 Se 4 e can WN 122,4 
10,0 “0,715 ; 106,7 20,0 *3,115 -2,010 K a 
a 15 =0,460 KNOWN 128,6 aare Smee. ty nS ce ee seek 
‘ 10, 70,713 *0,460 KNOWN 125,0 
"2 i 
PIPE FROM TO DIAMETER rey i mF ~ — os sat TF _~ = sa 
ER LENGTH HAZEN (C)  RESISTE = = - 2 
NO Ope ISTENCE + STATUS <e 
DE NODE INCHES FEET COEFFICIENT R=F(DeLec) HES Ge aime ___ PIPE FROM TO DIAMETER LENGTH HAZEN (C) R 
2 1 6 48.0 2880.0 67,0 0.0067 NODE NODE  |NCHES FEET COEFFICIENT ME ib teey STeTys =" DISCHARGE == 
See ge re 86.0 O100iz KNOWN -2:540 4649 ee ee chet ues sa 
= a ee A . = awh : 
7 2 42 sack Dheete Bene 0,0072 KNOWN ietaas 12.660 Lt Ss 2 °&£«48,0 rit: sats si nese adele TE 
—— 35 _3a.n __a600.0° oy pees KNOMN 22,272 14,369 ; er Hee ear 86,0 010072 RAOWN a9s638 ; 
8. : ac KNOWN _6,248 4,03, (eee , 
80 5 42 J0 7 omer eoee0 120,0 0,00%6 KNOWN 21,793 44 8 3 5 $0.0__020.0__— 70,0 0006) nd Soa 
ee eet er ier te ote 0.5056 KNOMN 0,300 0.328 4p hc a 3 48rd 2000.0 oats 040386 KNOWN «6, 246 — 
1 ie 6 16.0 ETE ee _0,0046 KNOWN 25,820 16,658 80 5 12 16,0 1280.0 acest 0,0016 KNOWN = 21,793 
3 6 8 rye : +0 9.7854 KNOWN 0,698 10 So 447 n46,0 aeez0aes 10 0,5056 KNOWN 04501 043 
_4 Mei TS | ee 67,0 0,0234 KNOWN a20679 01100 1 7 6 wee ae ese 120,0 0,006 RNGUN 38 eee ee 
16 9 8 16,0 x sate SaaS KNOWN 274 ttt +. 8 40.0 “1180.0 ro beth KNOWN 0,698 0.450 
x 8 18 40.0 3200.0 rhe ee KNOWN 0,458 0,295 ae 6 10 48.0 1920.0 eg — 020858 681 8,182 
pean Siler | ate em eel iT ‘ rise KNOWN 8s8z8 3.698 ie een ote 40,0 ee Oe 
+0 4000.0 eS 2.0055 23,613 15,234 _ co i —_ . 200.0 67,0 * +296 
46 9 49 48.0 335 0 5.0552 KNOWN 0,357 ae 5 i0 9 ‘4 ' 0,0160 KNOWN 8,8 
‘ 0.0 85,0 ' 0,230 8.0 2240.0 86 __MNOWN  _6,831 ‘5, 697 
144) _11__24.0 _2720,0 35/0 lett KNOWN 38,257" 41.779 a2 : < 16.0 4000.0 400 510582 tbh ETL 3.237 
6.0 5120.0 40,0 46,0 3350.0 a5 +3560 (0,230 
aie re ii 24,0 1650.0 3010 aserer KNOWN 0,735 0,474 ae S0;spust 24,0 2720.0 ern —Shtse KNOWN 8,262 11,782 
—i__4h 4) ae deena 7st eipeat =) uitowa: Pas eas” ag ast Hele he aphie At ee 40,0 staves, okuouN. oO R’7ap. Mae 1 
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27. _._ $2 __34___20,0 __489010 30.0 __0.4944 aioe 1,337 0.863 | 620g MOA apnS3 ime ar edeO en 292000 65,0 041372 KNOWN 44470 0,949 
“62 3433 24.0 = 192010 a JE a ‘309 0.457 60 34 35 16.0 2800.0 80,0 0,9816 KNOWN 0,745 0,484 
gon 34 85 16,0 2800.0 8040 ate KNOWN Sioa 21486 61 S754 24.8 bao.0 2320 f 
ae 2458 88050 138 ee eT TMD CEL 16,0 2080,0 80,0 0,7292 KNOHN 0,784 0,506 
S97 S60 85" 16.00 208040 B0ae prere ee SUG Lee 580 37s«C6 16.0 2230.0 80,0 0, 7846 KNOWN 0,870 0,564 
pew, 2" rss 16.0 2250.0 cuae ae Bee bore 10766 57 oe 5G Seah 16.0 2400.0 aon 0.8414 KNOWN 4,234 
th ee ee ee ee Nee Te Tile ty 30,0 1280.0 80,0 0,0240 KNOWN 6,294 4,060 
ee 50-87 $0.6 428010 Ane. ee mei baa Ee uesicae 55.9438) 339- _ iSOn8 560.0 80,0 0,0092 KNOKN 0,342 -0,224 
aeee 36. «39 30.0 560.0 80,0 0,0092 KNOWN 0,375 04242 Bhocsdkt vast rte ae : aoe 
Ly ae Reker T 3010 640.0 Boxe 010395 __KNOUN_74769__4.04¢ —___—__ 54. 42.~—~«O39 16,0 960,0 7040 0,4309 KNOWN 2,206 1,423 
Ch i Ln 16.0 960.0 7040 RLS OE ay ee 5141 40 30,0 128040 80,0 0,0240 KNOWN 15,099 9,744 
514140 30,0 © 12800 80,0 0, 0210 Nea atese et lave sos qi 42 46.0 960.0 80,0 __ 0.3365 KNOWN _24494 4,609 
oes Mes at 960,0 80,0 043363 KNQMN __2,443__4,578 TE ek mi 30.0 128040 7040 0.0269 KNOWN 4,908 3,167 
68 43° «O55 30.0 1280.0 70.0 0,0269 KNOWN 4,412 qe ag oe a4 pe 2720.0 4135/0 010470 KNOWN 0,408 0.263 
aay 4s 44 30,0 2720.0 13349 ore seb EE ee 69 55 44 3oin 1600.0 135.0 9.0109 KNOWN 2,599 41.677 
69 55 44 30.0 1600.0 135,0 90,0100 Witt, EE eS it i 40 46 45 30,0 1260,0 135,0 0,0080 KNOWN 1,868 1,218 
40 4645 30.0 1280.0 135,0 09,0080 KRONN ee a1 20 EOD 304 | 45: \ere7 16.0 2400.0 5540 116828 KNOWN 04550 0,355 
Bog 4547 16.0 240040 3540 1.6828 spel she Tee Ded 3646542184058 135,0 0,0826 KNOWN 2,553 4,647 
: — 6) ' ‘ = vi 
380 405 20,0  _1840,0 13540 0.0826 __KNOWN _44793 __ 52 09%. TREE 20.0 5290.0 135,0 0,2376 KNOWN 14342 0,866 
72 47 480 20.0 5290.0 135,0 0,2376 KNOWN 1,585 1,023 37 51 47 20.0 800.0 135,0 0,0359 KNOWN 1,861 1,204 
37. ba 47 20.0 800.0 135,0 0,0359 KNOWN 1699 *4.096 ee eas eer ciel 2 oe See? KNOWN 9657 0.424 
35 54 48 16,0 9100.0 135.0 1,2117 KNOHN LE eee ¢7 —-———~ 3 51 50 20.0 880.0 135.0 0,0395 KNOWN 0.420 0,274 
36 5250 20.0 880.0 13540 O20832 SRONe Aee oan eee 79 «54 50 20,0 1120.0 135,0 0,0503 KNOWN 0,903 0,583 
79 50 54 20.0 1120.0 135,0 0,0503 KNOWN 1,470 0,948 79 55 52 16.9 3700.0 55,0 2,5943 KNOWN 1,597 4,030 


70 >> 52 16.0 3700.0 55,0 2,5943 KNOWN 299 
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TABLE - SLS49 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPES 19 & 20 OUT OF SERVICE 


TABLE - SLS5SO 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 27 OUT OF SERVICE 


ELEVATION = CONSUMPTION = STATUS TOT HEAD = STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION CONSUMP 
t STATU HEAD : No- TION = STATUS TOT HEAD ~ STATUS P REREAD 
INVERT FT crs MGD CONS. T H2 ; 5 RESSURE HEA 
FT H20 HEAD ELEVATION FT NUMBERS INVERT FT CFS MGD CONS FT H20 HEAD ELEVATION FT 
of Beet A 26.242 16,22 2,0 KNOW 2 » | -— RNOeN 
0 20,0 39,385 aT KNOWN tsa cee arare Sa 2 61 ‘ ? ° roe 30,505 ae ats KNOWN casts Rr ae Se 
’ “ . 
0 20,0 8,758 5,650 KNOWN 140,> 120,5 ee eer ee TE A a ae | 20,0 6,758 5,650 KNOWN 14,0 iante 
a 20,0 21,793 14,060 KNOWN 139.8 2 119.8 4 Wt a0 20.0 21,793 14,060 KNOWN 139.9 eee 
io 40,0. 1,720 *1yii0 KNOWN 139,39 9943 5 8 9 80 10 40,0 1,720 1,110 <NOWN he 119.9 
3 10,0 “8,742 =5,640 KNOWN 136,90 128,8 6 2 6 1 3 10,0 8.742 -5.640 KNOWN ior He 
0 45,0 0,697 04450 KNOWN 1438 98.8 rT 9 5 0 icor roast aNd i 128.8. 
0 10,0 4,309 *2,780 KNOWN 136,2 “CTR 4 Sica pete a6 ac 145,8 98.8 
46 10,0 =4,542 2,930 KNOWN 136,4 126.4 916 5515 _46 40,0  =4,544 Teh aay 15006 12642 
jh 19-0 71.009 72.090 xNOWN _43,43 12745 Fk Pee ee ee ee tbta  laiees caiees KNOWN © 497,51 
10, ~3,420 +2,210 KNOWN 133, 125,7 11 15 14 43 28 0/0 a ‘ ' 127,5 
ii 20,0 =3,224 =2,080 KNOWN 139,2 11912 12 7 60 10. 3,426 =2,210 KNOWN 13>,0 125.6 
ons teen etre 1344 20,0 -3,224 =2,080 KNOWN ne) 
ny 20,0 =3,038 *1,960 KNOWN 138,2 i3 ' ‘ RE 119 
0 3>;0. -1,193 =0.770 KNOWN 138,6 CL ce tase *ar ges Ee ay eae eae astie 118,6 
0 35,0 “1,955 *1,260 KNOWN 128,1 93.4 15 eatin kee Bate se 70.770 KNOWN 138,/ 103.7 
26 15.0 2.226 $2,430 KNOWN 259.8 120.8 16261773” 26 pie mamenecc awa secoam nt ie 234.6 
0 50244550” 64,000 KNOWN Te Aztea lhe HE ae 13. 2.210 -1,430 KNOWN 13,7 20:7 
48 20,0 (49> 1,610 KNOWN 135.2 dieto fA ON oP Mie 1s Oso U meer OlN aannune 133,1 11841 
25 19.0 =0,540 KNOWN 132,2 417.2 19 Horie earn 22,495 93,610. .KNOMN 9.3942 
7 30°0 na Oke aE RNOHA seta £7402 __ SE ace pee x0 -0,837 =0,540 KNOWN 130,9 113.9 
0 40,0  =3,333 =2,150 KNOWN 125.6 Bees oh eye) AN" Shae 30.0 -3.038 -1,960 KNOWN 129,8 99:8 
0 10,0 -4,231  ©2,730 KNOWN 139,35 125.3 22 30 29 44 «#0 =r SEA "2.150 KNOWN 127,8._ —— 87,8 
34 1040 =2,07? *1,340 KNOWN 129,0 119.0 23 24 23 33 34 10,0 oae77 Bares Rca qoute aa 
15, “0,522 *0,330 KNOWN 130,2 24 4 : ay te ' 118.6 
Q 10:0 0,682 0,449 KNOWN _452,8 eee eet : aeaee <3 = Baca Se 706330 KNOWN ___a2¥4¥____adag___ 
} te ner pe Se Pen CRC = SSS = 26 4642 «31 32 «0 15,0 -=1,938 11250 KNOWN iavii toe 
10, =0,341 =0,220 KNOWN 129,3 119,53 27 © 42 78 77 P z Ee ‘ 11441 
4 - ? 0 10,0 “0,342 -0,220 KNOWN bY 
_t 10,0 0.512 04330 KNOWN 129,35 9. 28 78 66 67 ‘ ® ' $26 9.0.4 2 
1 1>,0 0.000 0,000 KNOWN 42943 11913 2 abe =0.512  ~0.530 KNOWN 129,0 119.0 
' 114,5 29 65 66 63 74 15,0 0,000 0,000 KNO y ; 
i) 10,0 -1,131 *0,730 KNOWN 131,7 30 76 8 . aS . WN 129,¢ 114,2 
a 10.0 __s8. 824. 04350. KNOWN 133,0 iest ert ere taeaeae eee ee he Sea eo. 
' rey 1,560 KNOWN 13>,> a ee oe 32 26 29 27 0 100 re 8 : ’ 120,8 
0 20,0 2,077 1,340 KNOWN 129.8 ah pie rears } pei 358 rh ASO SNONN 1324? 125.5 
of 2010 4,548 =0,050 KNOWN _a50,U iioto Coen’ MOT BM’ WT tek Ca cc eee ete ores Bebe : 109.5 
oe Bgneiy Saaaee aac eaceun Maen teaha 119,5 35 71 60 59 on t010 a8 05030 KNOWN © na9C2 1e3i9 
10, “1,318 *0,8650 KNOWN 129,9 36 59 7 : as Ciale ' 119,2 
0 1550 4,891. =4,220 KNOWN _150,4 rebe ese 1Q.D.. rdedd8 704080. KNOWN 124.0 119.6 
PAE HATE 35 Mkt G35 StS 0650 Rtownaehe 11342 
0 15, ~1,318 +0,850 KNOWN 131,0 1 39 57 4 abd ' 115.8 
16,0 Reet ee ee ea 15,0 “1,318 0,850 NO " 
Q 20,0 =2,263  =1,460 KNOWN 131,> z 40 52 5 P ‘ 3820 tabs 150,8 sia 
0 39,0 1,318 0,850 KNOWN 134,93 ATV: Ph Beg eye 55 Tee ake Panone 151,38 11143 
0 15/0 =1,318 0,650 KNOWN 132,7 41717 4249 54 50 0 ibe Seer Saas pra 134.4 99,4 
0 10,0 =0,512 0,330 KNOWN 129,1 mete ae CPt are 1,318 -0,650 KNOWN 134.0 _ 117.45 ee 
0 13,0 3,007 =1,940 KNOWN 128, age Oke a4 eee AG ae 0,511 -0,330 KNOWN 128,8 118,8 
0 «15,0 0,930 0,600 KNOWN 1.287 11347 45414039 Re Seabee prea. OCC 113.4 
38 20,0 1,007 0,650 KNOWN 128,8 10848 46 $3 32 40 38 See cetae celese anon aprbe: 113.6 
0 60,0 =1,069 0,690 KNOWN 120.2 OR 47 39 72 37 0 aan BO +0630 KNOWN 128,4 108,4 
0 23.0 -=1,999 1,290 KNOWN 127,8 102.8 an S72) se Pope g, oni bsa ope ceaszse neo aatS sae 
0 20,0 -4,820 3,110 KNOWN 135,35 11543 49 CPt wer) 20.0 She 71.290 KNOWN 12?7,2___ ee 
0 70,0. 1,590 =1,030 KNOWN 128.4 : ee 50 $6 79 0 0 Ce ea hae KNOWN 139.3 115,3 
‘ 6040 0,000 0,000 KNOWN 128,4 68,4 re ok ee ee ee 60.0 a a0e Bacese mrs aoe aaa 
ee ee “1,590 4,030 KNOWN 122,06 5 e 2 A ' ———— 68 
0 Sat inc 11216 soe Che 10,0  -1,590 -1,030 KNOWN 122.2 ateee 
0 20,0 =1.085 0.700 KNOWN 428.4 Rata =a re ee a ae yap ke -2,010 KNOWN 117,35 97,3 
Q 10,0 0,723 0,460 KNOWN 128,8 1188 ST SNE G81 69" 20min ee rae aee anata meee sogts - 
eae s- —_— : mK a 3 118.4 
DIAMETER LENGTH HAZEN (C)  RESISTENCE » STATUS == DIS ey er — 
Le ie. => DISCHARGE e+ PIPE FROM To = - —+ —— 
Ee roe tine THRSE UGLY Sur CGdar Martie aot Gee 
he a MGD 
48.0 2860.0 67,0 0,0067 KNOWN 28 Se 
eEGs +241 18,220 2 1 6 4A.0 2840, wn ae = 
4850 800,0 86,0 0,0012 KNOWN 2.385 1539 ai 3 s ag aoe i rit 0,0067 KNOWN 28,241 18,220 
bi lea eer 86,0 040072 KNOWN 19,305 12,455 oe rte, See ee 86, a nara d-_Reoune “ay capn sean eae 
; 20 4920,0 70,0 0, 0044 KNOWN 22,466 14,494 7 eee C} “48.0 1920-0 70.0 oar Keer LP Tere yl 
0,0 1600.0 65,0 0.0386 KNOWN 6,372 4414 a 8 3 5 30.0 1600.0 50 eo aes eae keeey Oe). 
48.0 2000.0 120,0 0,0016 KNOWN 21,793 14,060 2 i; ; gn aeons 65,0 0.0386 KNOWN 6,252 4,034 
le.o 1280.0 25.0 0.5056 _KNUMN 0,455 0.204 "ice Mea * gamma er meme ht ath ofsose IP SR ore 
' +0 120,0 0,0016 KNOWN 25,99 5 Z ‘ ‘ KNOWN = 0,500 0,323 
16,0 11700,0 50,0 917854 KNOWN fat pyeage mt 5 nee ee 120,0 0,0016 KNOWN 25,824 16,661 
aoc ahha 67,0 0,0234 KNOWN 12,580 8.416 a Pe ay aa 1Aie0.0 aro oro23s TREN 
‘ 0.0 86,0 010028 MAGANGMr ae TOT RRIT 367 -— ‘ ; Af nos ' ' ’ KNOWN 12,674 8,176 an 
16.0 592.0 a0it ena eee COE +36 ae 8.0 1920.0 86,0 0,0028 KNOWN 27,125 17.500 
: 9 ' + 
40.0. $200.0 674.0 D,piao _KNOMN 8172997433 oi Oar eine ETH pe Dar ace KOON 0296905897 
ah £2400 86,0 0,0033 KNOWN 23,413 15,105 5 10 9 4a.0 22400 Ha 010088 nhaee | aelsee tees 
' +0 40,0 5.0552 KNOWN 0,353 0, 5 9 i y ' ' KNOWN 23,590 15,219 
fan 3352.0 b>. 0.0050 KNOWN 28.058 11.650 a OTT BP Tee 35'0 TT ro — 216d 
. ‘ +0 0.6109 KNOWN 1,8 ‘ a ’ 300 ‘ ' 16,228 11,760 
16,0 5120.0 40,0 6.4706 KNOMN ot7e4 01468 3 12 ii ala $420.0 he 4 area penta reer tot94 
tara taeace 7Ofa 0.4929 KNOWN 5290, Sag ens eed eas TS WRB Pe arama A Cer Mee PC ee er 
' ' ' 0.0032 KNOWN 48,976 12,24 : ' . 0,463 0,311 
48.0 960.0 12040 0,0008 KNOWN 17fa45 11.255 42 mH 33 ee soars ae eee pthebit ME: un 
48.8 2120.0 12040 0.0040 KNOWN $3,383 21,537 cs i etre ata Wises TPC A mi “ 7 
' ' ) 0,2630 KNOWN 74351 4,743, 16 aa : ' ‘ N 34,487 22,250 
16.0 3840.0 0.0 99.9999 doa ' . 15 24,0 3680.0 65,0 0,2630 KNOWN 5.93 
0,000 0, 1937 —-3,830 
24,0104, __e6,0___oya7ga2_nngwn_ xual He eS a 46.0 ...5840.0 13540 0, 5113 KNOWN 44776 1,146 
ae eaCit 80,0 0,0156 KNOWN 13,073 8,434 Lets. th, Saat tooe Sate 0.0722 KNOWN 5,759 3,716 
4.0 1980,0 120'0 aocds Bhatt tsreareactane ee rae es, 30. 50.0 80,0 0.0156 KNUMN 15,957 10.295 
20.01.8008 $0.0 0,0197 ANOMN 13,523 7,434 Linnea fac 3 CDR TIT REET CPS ty ALE SPUN Se 
* . 120,0 0,0036 KNOWN 16,263 11,782. 45 18 4 i 2 ’ ' KNOWN 12,631 8,149 ~ a 
aca aesanese rate ac aeRs BOIS) A608 : 1 48.0 4550.0 120,0 0,0036 KNOWN 18,566 
9 4 ' 11.976 
tag t4aug 85,0 — Diadia KNOWN _a3saze Bags te te ee att eee Ce Ee 
( ‘ 040 99,9999 KNOWN 0,000 0.0 20 19 2 ¥ 4 ’ ' KNOWN 913,251 8,549 
30.0 $600.0 13540 0/0349 rk ' +000 0 16.0 3200.0 135,0 0,4261 KNOWN 1.726 
' OWN 11,514 7,429 24 192 3 56 ¢ 1,414 
io.n 2000.0 60.0 111938 ; ; (Ye € 3 ___30..0__3600.9 43510 0,0349 __ KNOWN _9,620__6,2 
KNOWN 0,829 0,535 25 19 31 1 2 sto Sae pen 96 ae 
24,0 6720.0 13540 011242 KN = . a 6.0 900.0 60.0 1,1938 KNOHN 0,296 
OWN 2,315 -1.494 Tie Ce 24 67 F 0.193 
2n.0 = $120.0 135, 0 042300 KNOW : oe HH so2u8 0.1242 KNOWN = 4,448 2,8 
eat at 2 5 ' 69 
Henares ay oanee NoWN = 44087 2,637 est | Lac 20,9 5120.0 135,0 0,2300 KNOWN 2,000 
. = NOW x) 22 21 53 2 4 —— Sale ee 
20,0 1040,0 13540 010467 eT S126 2.020 : 0-0 8470-0 7040 1.2823 KNOWN 3,116 
KNOWN 8,609 5,554 30 22 25 20.0 104 wad 
48.0 1920,0 1200 010045 ’ ' F ' 040.0 155,0 0,0467 KNOWN 9,335 6 
KNOWN 12,632 8, 29 32 ‘ +023 
pied Shahid 12000 D108) KNOWN "O1209 0.135 i —ii—# fis0__ 492000 __4208 --$10048 KNOWN 331946 0.688 
; ’ 0 0,0299 KNOWN =-.2,524 1 ane oe 330 as a . ‘ 0.152 0,098 
20.0 1760.0 135.0 01079 $ 628 6 30,0 4800.0 135,0 0,0299 KNOWN 
* 1 KNOW ' 2,689 1,735 
ie OM ME Rr HOR A ee 
' 0.0 50,0 2,8102 KNOWN O44 : : ' 05962 KNOWN 14396 0,904 =- 
36,0 2400.0 80,0 0 geese oc 2ee eta oe zee 16.0 3360.0 50,0 2.8102 NUd : 
+0162 KNOWN 5,070 a; 64 24 ’ , KNUAN 0,451 0,291 
seit__ayania 44. __a.8844_antan_ 082s} os 3h gaan gsaeie. gig fcaneg asi _ sigs 33g 
’ ' ’ 0,0359 KNOWN 64475 4,377 — : ' ' 4,720 3,045 
16,0 3200.0 35/0 0.4263 aes te ue ue + 2 sexe 800.0 155,0 0,0359 KNOWN 7.257 4.682 
#0.0 2600.0 _233.0 _0.0719_ KNOWN 6.207 4.pps ss S:*=<CS KC‘ OR Oo ae CRC meee b.4262___ KNOWN. _01649_9..399_ 
‘ H 13540 0.0791 KNOWN y453 * ' ' +074 KNOMN 5.753 35.712 — 
16.0 450.0 135,0 0.0599 ' 2,228 32 26 46 20.0 1760.0 135,0 0,0791 N » 
’ KNOKN 0 7 U ' KNOAN 3,197 2,062 
Ome COORD 13540 01233, ANOWN _olegS 0-928 7e__3@__27__4Gs0 _45029_. 43310. 9.9599 __kuowd 0,512 0.330 
' ‘ 135,0 0,0125 KNOWN 4,749 3,064 ~% . . U +2132 KNOWN 0.790 0,510 
30.0 1920.0 135.0 ts ' 3.064 66 29 28 30.0 2000.0 135,0 0 * 
e 0120 now ' ’ +0125 KNOWN 5,010 3 
Soro 800.0 05.0 Bib eB a ta aoe ores KNOW 3,967 2,572 
iste, eeese vole 111218 KNOWN 0,102 0,066 7133 esCkese 000 B08 He RB 
’ ' 10 4.7503 KNOKN “i x ’ ' it KNOWN 0,124 0,080 
ay UME OGRE nges asian anette a} ag het 
: ‘ 65,0 0,2372 KNOWN 1427 2 —— 62 34 t ' 19999 KNOMN 0,001 0,000 
46.0 88008 aane mas 1271 -0,820 33 24,0 1920.0 65,0 011372 r 
+4572 . ’ ' KNOWN 1,358 0,8 
gun ens 7340 Diogna tee choy eee ceciien ae $17 3 it ice o5'8 gee casae bi7it_or439 
' ’ 0,0 0,7292 KNOWN Scag, 5 3 D ' ' 10483 KNOWN 3.387 2,185 7 
16,0 2230.0 8040 0,78 ae eee Hipettt Fe meet) What. 80,0 0.7292 N ‘ 
+7848 KNOWN 0,829 : 58 Re, . . KNOWN 0,731 0,471 
hood 2400 sou0 0.8414 _KNOWN it? aera eae eee cee COC oem, Te emt Banta —— Ra ee 
: ‘ o210 KNOWN 5,989 8 hain 56 3 s x , ‘ WN 1,199 90,774 
30,0 560.0 80,0 . ' 3,864 6 637 30,0 1280.0 80,0 
’ 0,0092 N ’ ’ 0,0210 KNOWN 6 7 fe 
$0.0 __ 94040 80,0 ; Beate p eatemmbeseea ___$5___38__39 30,0 560,0 80,0 O10092 KNOWN. __ 04369. 0,293 
14.9 9 Q,0205 KNOWN 72494 4,962 53 40 38 3 _ 04365 0, 235 
Rate areae 70,0 0,4309 KNOWN 2,104 4,358 54 42 39 nate 640.0 80,0 0,0105 KNOWN 7,809 5,038 
dacs sane 80,0 0.0240 KNOWN 14,522 9,369 51414 30.0 20059 te Hotter mpeg rere 
CP eas CLR ETD Q.SS63____xNOWN ___24423_4.,563___ a 3g gk] ——_BaUHN 340792 __9.343 us 
30.0 © -2720,0 13510 siece RNOUN 4804 2.78 68 4355 30.0 © 1280.0 70, : peer cure 
0170 KNOW * . 0,0 0,0269 KOHN 4.2 ‘ 
go.a rong. 13340 GH oe 1,115 i.e 4 oe 310 2720.6 13540 0.0170 KNOHN tase eer 
‘ ° 0,0080 KNOWN i882 . . 135,0 0.0100 KNOWN “1,956 «1,262 
16,0 2400.0 5510 1, 6828 soca "35 Cae 40) 148) 85 30.0 1280.0 135,0 0,008 “ : rr 
20.0 3.84040 413510 nine KNOMN = 0,545 0,332 39. 45a 16 24 : pet ROGGE): Stee: Ss kOe 
26 KNOWN 2,4 -— eet Ae YT 00.0 55,0 1,6828 KNOKN 0,512 0 
20.0 5290.0 135.0 0: uN _ 2,409 _1,554 38~«46 ST 20.0 184 ——-REOMM _09322 __02330_ 
: +2376 KNOAN - . 0.0 135,0 0,0826 KNOWN 2,385 a 
20.0 800.0 135+0 8 1,335 0,864 72 a 48 2 5 ' 
+0559 KNOWN 1,890 0.0 290.0 135,0 0,2376 KNOWN ‘4 eaee 
gest tung _t3sie _auggiy_atua__ aot 20438 7B Bed anes tape ease noun _unten. at 
20,0 1120.0 135/09 5 a8 KNOWN 0,520 0,335 SA, lad) eae 20, = ee KNOWN = 01666 0,430 
40903 KNOMN 1,077 9.0 580.0 135,0 0,0595 KNOAN 4 
44.9 3709,0 55,0 2,5945 KNOWN 11507 Loge an a 35 33 or abese 13940 a 0303 tnoae 102 274 ae 
2 16.0 3700.0 55,0 2.5943 KNOWN 1,596 1,030 


TABLE - SLS51 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 73 OUT OF SERVICE 


TABLE - SLS52 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 18 OUT OF SERVICE 


NODE CONNECTING PIPE ELEVATION ~= CONSUMPTION = STATUS TOT HEAU = STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION - CONSUMPTION ~ STATUS TOT HEAD - STATUS PRESSURE HEAD 
NUMBERS INVERT FT crs MGD CONS FT 20 HEAD ELEVATION FT NUMBERS INVERT FT CFS MGD CONS FT 20 HEAD ELEVATION FT 
1 ecUian 0. 6 15,0 28,241 18,220 142,0 KNOWN 127,0 1 220) <0 ne 15.0 28,241 16,220 142,0 KNOWN 127.0 
2 COR Cy Daa 20,0 39,385 25,410 KNOWN 140,7 120,7 2 st 6 7 ae 20.0 39,385 25,410 KNOWN 140,8 120.8 
3 61 8 9 Q 20,0 8,758 5,650 KNOWN 140,7 Te 2057 3 81 8 oO 0 20,0. 8,758 5,650 KNOWN 140.9 120.9 
4 Io oD 20,0 21,795 14,060 KNOWN 140,12 120e4 4 ana Mea ie 30.0 21.793 14.060 KNOWN 140.4 120.4 
A ae; A eas Raz eetae besa asia 2296 5 8 9 89 10 40,0 1,720 -1,110 KNOWN 139.9 99,9 
2a = 10, 78,742 =5,640 KNOWN ae zs 12818 ae ee ee 1 3 10,0  _-6,742 -5,640 KNOWN 5,8 8 
7 1 0 0 0 45.0 0,697 0,450 KNOWN 145,58 98,8 7. 8 0 0 0 aah 0,697 0,450 KNOWN er RES +e 
8 3 16 47 0 10,0 -4,309 -2,780 KNOWN 136,1 126,4 8 S16. 47 0 10,0 74,309 -2,780 KNOWN 136,0 126.0 
9 RO nS 15. $6 10,0 “4,542 -2,930 KNOWN 1353.92 a 263, 9 ee Ge See Ea 10,0 74,541 =2,930 KNOWN 136.2 126.2 
10 me LA 0 10,0 71,689 -1,090 KNOWN 137,> 127.5 10 4 5 14 0 10,0 -1.689 -1,090 KNOWN “437.4 127.4 
11 t54 £4« 23) 20 10,0 “3,426 2,210 KNOWN 135,¢° 125.6 11 15 14 13 28 10,0 “3,426 *2,210 KNOWN 135,4 125.4 
12 780i 43. 44 20,0 -3,224 2,080 KNOKN 139,4 Peed 2819.4 22 Be gD 1224 080 _KNOKN 139,/ 11947 
13 ae 42 7 0 20,0 -3,038 -1,960 KNOWN 138,/ 118,7 “43 ih ae 038 +960 KNOWN 119.0 
14 Voie ce, “9 35,0 =1,195 -0,770 KNOWN 138,9 103,9 14 10 12 16 «#0 35,0 71.193 -0,770 KNOWN 104,3 
15 a SE 2 33.0 71:955 -1,260 KNOWN 59662 ee ae 00 6 15 Le 97) Be 35,9 =1,953 -4,260 KNOWN 73,4 
16 207 47 = 75. 26 15,0 “2,216 1,430 KNOKN 135,/7 120,7 16 28 17: 75 26 ¢5;,0 -2.216 *1,430 KNOWN 120.5 
17 Ta 7 49 0 15,0 71,550 1,000 KNOWN 135,65 118.8 17 19) 75574 6 15.0 71,550 -1,000 KNOWN 117.4 
18 47 45 49 48 20,0 72,495 1,610 KNOWN 135,121 “se 415.1 = 18 47 45 +49 48 20,0: _-2,495 -1,619 KNOWN 114.8 
19 74 20 24 25 15.0 70,837 *0,540 KNOWN 131,35 116,3 19 74 20.24 25 45.0. -0.837 0,540 KNOWN 115.4 
20 7S 20) 21 0 30,0 73,038 -1,960 KNOWN 124,2 94,2 20 73 20 21 «0 30.0 -3,038 -1,960 KNOWN 78,4 
21 21_ 23 22 Q 40,0 -3,335 -2,150 KNOWN 125).9" 2 = = = 83.9 CS Or a ar ee Ne 40,0 73,335) -2,150 KNOWN _ 6549 
22 30 29 «444 0 10,0 “4,231 -2,730 KNOWN 133,2 125,2 22 30 29 «444 0 10,0 =4,231 -2,730 KNOWN 125.0 
4 He 23 33 2 10,0 -2,077 eerest GNOW 126,2 118,2 23 24 23 33 34 10,0 72,077 1,340 KNOWN 10951 
pee see 40 65 64 32 "15,0 70,312  -0.330 KNOWN or aE = = 114.8 ae 24 4365 64 5 5 - KNOWN 
25 SHoadse76, 0 10,0 0,682 0,440 KNOWN 132,68 122,8 “25 30 pA TRS SE: erty KNOWN faace 
26 42 31 32 0 15.0 71,938 1,250 KNOWN 129,2 114,2 26 42 31 32 0 15,0 71,938 -1,250 KNOWN 1074.4 
ee eee? P40 005542 801220) KNOWN 126,8 118.8 eee Oi ee a A eer ad ft . 30 0 70,341 0,220 KNOWN 112.4 
26 78 66 67 0 10,0 70,512 0,330 KNOWN 128,38 116,8 26 78 66 67 0 10,0 0,511 -0,330 KNOWN oe 
29 65 66 63 74 15,0 0,000 0,000 KNOWN 129,1 114,14 29 65 66 63 71 15,0 0,000 0,000 KNOWN 110.0 
30 76. $4. 82. 0 10,0 e1,131  °0,730 KNOWN 131,98 = 121.8 $0 762 8482 20 10,0 71,131 0.730 KNOWN 11654 
31 Pomserre) 00 10,0 -0,821 0,530 KNOWN 135,93 123,5 3125 620-27) 84040 ©) 0,822 0,530 KNOWN 121.0 
32 BG E25 027 9 10.0 72,418 -1,560 KNOWN 13>,5 125.3 32 26 29 27) 0 10,0 72,418 1,560 KNOWN 125,2 
eae, SE: 64 63 62 Oo 20,0. 2.077 1.340 KNOWN 129.4 109.4 33 64 63 62 0 20,0 “2.077 °1,340 KNOWN 105.8 
$4 62 60 61 0 20,0 71,518 -0,850 KNOWN 129,6 109.6 34 62 60 63 Oo 20,0 71,318 *0,850 KNOWN 106,16 
35 GimmeOees? 0 10,0 71,318 *0,850 KNOHN 129,1 119,41 35 71 60 59 0 10,0 “1,318 -0,850 KNOWN 115.8 
56 59 58 57 0 10,0 “1,518 -0,650 KNOWN 129,9 11915 36 59 58 57 0 40,0 44318 0,850 KNOWN 116.8 
37 S258 56° 10 15.0 71,691 -1,220 KNOKN 130,21 115.1 37 61 58 56 oO 45,0 -1,891 *1,220 KNOWN 112.6 
38 bs 35) 53 6 15,0 71-318 -0,850 KNOWN 130,/ 115.7 38 56 55 53 0 15,0 -1,318 -0,850 KNOWN 113,5 
— Ch SS ee ee 15,0 72.318 °0,850 KNOWN £5037 115,47 x 39 57.55 54 0 15,0 71,318 0,850 KNOWN : 113,5 
40 Le eT eT 20,0 72,265 1,460 KNOWN 131,2 111,2 40 LIE ae 20,0 2,263 -1,460 KNOWN . 109.4 
41 45 51 50 0 35,0 71,315 -0,850 KNOWN 134,93 9943 41 45 51 50 0 35,0 71,316 =0,850 KNOWN 98,7 
42 49 54 50 0 15,0 71,516 +©0,850 KNOWN 132,53 117,5 54 56 0 15.0 71,318 -0,850 KNOWN 116.3 
43 17 67 648 0 10,0 =0,512 0,330 KNOWN 126,/ 118,7 - 67° 68 0 10,0 -0,512 =0,330 KNOWN | 114,2 
44 ATe6 See: 0 15,0 3,007 -1,940 KNOWN 120,21 113,14 69 0 0 15,0 -3,007 -41,940 KNOWN 104.4 
45 ae eo 15,0 “0.930 =0,6090 KNOWN _ 126,21 133545 40 39 0 15,0 “0,930 -0,600 KNOWN 10444 
46 33° 32 «40 «(38 20.0 71,007 *0.650 KNOWN 128,2 108,2 a 32°40 «38 20,0 71.007 -0,650 KNOWN 9904 
47 SIT eerS7. 0 60,0 71,069 0,690 KNOWN 127,06 67.6 72° 37 “6 60,0 71,069 =0,690 KNOWN 57.0 
Bo evi se.-+ 0-4-0 e2a0) | 503999) 225290" KNOWN 12742 102.2_ ee 4872 35 0 0 25,0 4,999 =4.299 KNOWN _ ' 89 
49 40 48 44 9 20,0 -4,820 *3,110 KNOWN 133,2 115,2 49 46 48 44° «0 20,0 74,820 *3,110 KNOWN he oe 
50 360679 9 0 70.0 “1,596 -1,030 KNOWN 127,7 5747 50 3679 0 0 70,0 “1,596 °1,030 KNOWN 47,3 
b1 $8.57 36 0 60,0 0,000 0,000 KNOWN 127 ee ___6747 54 38 37 36) 60,0 0,000 0,000 KNOWN 57.3. 
52 A ee ae) 10,0 71,596 -1,030 KNOKN 122,0 112.0 52 70 0 0 O 10,0 71,596 =1,030 KNOWN 103,9 
53 ya) i) fy) 20,0 73,115 -2,010 KNOWN 115,4 93,4 53 22 0 0 0 20,0 73,115 2,010 KNOWN 75,4 
D4 $4.35 79 0 20,0 71,085 0,700 KNOWN 127,/ 10747 a 4 AE SG ge 200 1 065s 80700 RNOWN tt 7. 6S 
55 68 69 70 0 10,0 0.715 =0,460 KNOWN 128,2 118,2 55 68 69 70 0 10,0 70,713 =0.460 KNOWN 1 110,14 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS == DISCHARGE «= PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE © STATUS == DISCHARGE e@ 
NOUE NODE INCHES FEET COEFFICIENT R=F(DeL+C) KES CFs MGD NODE NODE {INCHES FEET COEFFICIENT R®F(DeL+C) RES crs MGD 
2 fl 6 48.0 2880.0 67,0 0.0067 KNOWN 28,241 18,220 2 1 6 48.0 2880.0 67,0 0,0067 KNOWN 26,241 18,220 
81 3 2 48.0 800.0 86,0 0,0012 KNOWN 2.744 «1.770 81 3 2 48.0 800.0 86,0 0,0012 KNOWN 3,171 2,046 
6 2 6 48.0 4960.0 86,0 0,0072 KNOWN 20,241 13,059 ° 2 6 48.0 4960.0 8640 0.0072 KNOWN 24427 
7 2 12 48.0 1920.0 70,0 0,0041 KNOWN 21,889 14,122 7 2 12 48.0 1920.0 70,0 0,0041 KNOWN 21,282 43,730 
8 $ 5 30.0 1600.0 65,0 0,0586 KNOWN 6,013 3,880 8 3 5 30,0 1600.0 65,0 0,0386 KNOWN 5,587 3,604 
9 4 5 48,0 2000,0 120,0 0,0016 KNOWN 21,793 14,060 9 4 5 48,0 2000.0 120.0 0,00%6 KNOWN 24,793 14,060 
80 5 12 16.0 1260.0 75,0 0,5056 KNOWN 0,571 0,369 80 5 12 16.0 1280.0 7510 0,5056 KNOWN 0.691 0,446 
10 5 14 48.0 2060.0 120,0 0,0016 KNOWN 25,515 16,464 10 > 14 48.0 2080.0 120,0 0,0016 KNOWN 24,968 16,109 
1 7 6 16.0 11700,0 50,0 9,7854 KNOWN 0,698 0,450 a. 1 7 _6 16,0 4470010 50.0 917854 KNOWN 01698 0,450 
3 6 8 40.0 4160.0 67,0 0,0234 KNOWN 12,879 6,309 3 6 8 40,0 4160,0 67,0 0,0234 KNOWN 13,259 6,554 
4 6 10 48.0 1920.0 86,0 0,0028 KNOWN 27,558 17,780 4 6 10 48,0 1920.0 86,0 0,0028 KNOWN 26,212 18,204 
16 9 8. 16.0 592.0 40,0 0,7482 KNOWN 04462 0,298 16 9 8 16,0 592.0 40.0 0,7482 _KNOWN 0.506 0,326 
47 6 18 40.0 3200.0 67,0 0,0180 KNOWN 9,032 47 8 18 40.0 3200.0 67,0 0.0180 KNOWN 9,455 6,100 
5 10 9 48.0 2240.0 86,0 0,00335 KNOWN 24,026 2) 10 9 48.0 2240.0 86,0 0,0033 KNOWN 24,637 15,895 
15 9 11 16.0 4000.0 40,0 5.0552 KNOWN 0,349 _ 15 } ee 16.0 4000.0 40.0 5.0552 _ KNOWN. 0,356 0,230 
46 9 49 48.0 3350.0 85,0 0,0050 KNOWN 18,674 46 9 49 48,0 3350.0 85,0 0,0050 KNOWN 19,233, 12,408 
14 10 24: 24.0 2720.0 35,0 0,6109 KNOWN 1,843 14 10 11 24,0 2720,0 35,0 0,6109 KNOHN 1,886 4.217 
13 12 11 16.0 5120.0 40,0 6,4706 KNOWN 04755 _ a ie 13 12 11 16.0 5120.0 4040 6.4706 KNOWN _0,795 0,543 
28 16 11 24.0 1650.0 30,0 0.4929 KNOWN 0.478 28 16 11 24,0 1650,0 30,0 0,4929 KNOWN 0,388 0,250 
11 12 13 48.0 1440,0 70,0 0.0031 KNOWN 168,481 11,923 11 12 13 48.0 1440.0 70,0 0.0032 KNOWN 17,953 11,583 
12 14 13 48.0 960.0 120,0 0,0008 KNOWN 20,395 13,158 = 12 i4 13 48.0 960.0 120,0 0.0008 KNOWN 23,773 15,337 
dy 13 16 4A.0 5120.0 120,0 0.0040 KNOWN 35,838 23,121 17 13 16 48.0 5120.0 120,0 0,0040 KNOWN 38,688 24,960 
18 14 15 24.0 3680.0 65,0 0.2630 KNOWN 3.925 2.532 18 14 15 24,0 3680,0 0,0 99,9999 KNOWN 0,002 0,004 
19 15 17 16.0 3840.0 135,0 0,5113 KNOWN 1,970 1,271 19 17 15 16.0 3840,0 63.0 2,0943 KNOWN 34729 2.406 
FS 15 20° 24,0 1040.0 0,0 99,9999 KNOWN 0,002 0,002 73 15 20 24.0 1040.0 135,0 0,0192 KNOWN 1,597 1,031 
75 16 17 30.0 950.0 80,0 0,0156 KNOWN 13,223) 8,534 75 16 17 30.0 950.0 80.0 0,0156 KNOWN 17,499 114,290 
26 16 32 48.0 1950.0 120,0 0,0045 KNOWN 29,919 12,851 = 26 c Mate FY 48.0 1950.0 120.0 040015 KNOWN 18,585 11,990 
74 1/7 19 30.0 1200.0 80,0 0,0197 KNOWN 13,644 8,803 74 ce 19 30.0 1200.0 80,0 0,0197 KNOWN 42,222 7,885 
45 18 41 48.0 4550.0 120,0 0.0036 KNOWN 18,533 11,956 45 18 41 48.0 4550.0 120,0 0,0036 KNOWN 22,399 14,454 
=< | EES WI =A 16.0 5600.0 70,0 2,5133 ___KNOWN __1,012 0,653 49 18 42 16.0 5600.0 7010 2,5433_ KNOWN $4196 0,772 
48 49 18 48.0 640.0 85,0 0,0010 KNOWN 13,009 8,393 48 49 18 48.0 640.0 85,0 0,0010 KNOWN 16,635 10,732 
20 19 20 16.0 3200.0 135,0 0,4261 KNOWN 4,592 2,963 20 19 20 16.0 3200.0 60,0 1,9101 KNOWN 3,740 2,443 
24 19 23 30.0 5600.0 135.0 0.0349 KNOWN 111274 7,274 OTe a ee YC 50.0 042193 KNOWN 8,383 5,408 
25 31 19 16.0 2000.0 135,0 0,2663 KNOWN 3,059 «1,973 25 31 19 16.0 2000.0 60,0 1,1938 KNOWN 0.739 0,477 
21 20 21 24.0 6720.0 135,0 0,1242 KNOWN 1,545 0,997 21 20 21 24,0 6720.0 66,0 0, 4668 KNOWN 2,480 1,600 
23 eee 20.0 5120.0 135.0 0.2300 KNOWN CML sry Lee x ee << Sar + | 20.0 5120.0 60.0 1,0309 KNOWN 3,968 2,560 
22 21 53 20.0 8470.0 70.0 1,2823 KNOWN 3,116 = 2,010 22 21 53 20.0 8470.0 70,0 1,2823 KNOWN 3,116 + ©2,010 
30 22 25 20.0 1040.0 135,0 0,0467 KNOWN 8,340 5,380 30 22 25 20.0 1040.0 60,0 0,2094 KNOWN 6.407 4,134 
29 32 22 48.0 1920.0 120.0 0,0015 KNOWN 114726 7,565 = = 29 32 22 48.0 1920.0 120.0 0.0045 KNOWN 12,862 _8, 298 
44 49 22 48.0 3840,0 120,0 0,0030 KNOWN 0,844 0,544 44 22 49 48.0 3640.0 120,0 0,0030 KNOWN 2,223 1,434 
33 23 46 39.0 4600.0 135,0 0,0299 KNOWN 1,606 1,036 33 23 46 30.0 4800.0 60,0 0,0788 KNOWN 0,125 0,084 
34 23 54 20.0 1760.0 155,0 0.0791 KNOWN __2,699 44742 34 28.54 20,0 1760,0 55,0 0,4163 KNOWN 2,166 4,410 
43 = 24 16.0 2560.0 64,0 1,3561 KNOWN 15543 0,996 43 25 24 16,0 2560.0 64,0 1.3561 KNOWN 2.271 0,820 
65 24 29 16.9 3360.0 50,0 2,8102 KNOWN 0,460 0,297 65 24 29 16.0 3360.0 50.0 2,8102 KNOWN 0.675 0,435 
64 24 33 36,0 2400.0 80,0 90,0162 KNOWN 51260 _ 3,393 ee OA, 24 3336.0 2400.0 8040 0.0462 KNOWN 6,828 4,405 
52 40 24 30.0 4960.0 60,0 0,0814 KNOWN 4,688 3,024 52 40 24 30,0 4960,0 80,0 0,0614 KNOWN 6,744 4,354 
76 25 30 20.0 800-0 135,0 0,0359 KNOWN 6.114 3,945 76 25 30 20,0 600.0 63,0 0,1472 KNOWN 4,455 2,874 
42 26 27 16,0 3200,0 135.0 0,4261 KNOWN 0,955 0,603 re Te a 16,0 3200.0 60.0 12,9101 KNOWN 0,048 0,034 
31 30 26 29.0 1600.0 135,0 0,0719 KNOWN 6,878 4,437 31 30 26 20.0 1600.0 78,0 0.1983 KNOWN 5,068 3,270 
32 26 46 20.0 1760.0 135,0 0,0791 KNOWN 4,005 2,584 32 26 46 20.0 1760.0 60,0 0,3544 KNOWN 3,178 8 §©62,050 
78 28 27 16.0 450.0 135,0 0,0599 KNOWN 0.299 0,193 ——s ad Vor) SP 36 0 0 0.2020 KNOWN 1,558 4.005 
77 27-43 16.0 1600.0 135,0 0,2131 KNOWN 0,893 0,576 77 27 43 16.0 1600.0 70,0 0,7161 KNOWN 14167 0,753 
66 29 28 $0.0 2000.0 1355,0 0,0125 KNOWN 5,123 3,305 66 29 28 30.0 2000.0 70,0 0.0420 KNOWN 8,903 5,744 
67 28 43_ 39.0 192050 135.0 09,0220 _KNOAN 4,312 2.782 (YR 1 poweren Bas fe de ae 9.0403 _ -SNQUN = 6 8270 47408 
63 33 29 30.0 800.0 65,0 0,0193 KNOWN 4.530 2,923 63 33 29 30.0 800.0 65,0 0,0193 KNOWN 74413 4,783 
71 35 29 16.0 3200.0 80,0 1,1218 KNOWN 0,128 0,083 71 35 29 16.0 3200.0 80,0 1,1216 KNOWN 0,807 0,524 
82 31 30 16.0 3900.0 135.0 0.5193 KNOWN 1.895 1,222 Ae a 0 Bens Be 7 8 4.7303 _ KNOWN Vel SS ne 
27 32 31 20.0 1600.0 135,0 0,0719 KNOWN 5.775 3,726 27 32 31 20.0 1600,0 50,0 0,4514 KNOWN 3,305 2,133 
62 34 33 24.0 1920.0 65,0 0.1372 KNOWN 14347 0,869 62 34 33 24.0 1920.0 65,0 0,1372 KNOWN 2,668 4,724 
60 34 35 16.9 2800.0 80,0 0,9816 KNOWN 0,717 0,462 60 34 35 16.0 2800.0 60.0 0,9816 KNOWN 0,941 0,607 
61 Svc, 34 24.0 880.0 75,0 0,0483 KNOWN 3,382 2,182 61 37 34 24.0 680.0 75,0 0.0483 KNOWN 4,926 3,178 
59 36 35 16.0 2080.0 80,0 0,7292 KNOWN 0,734 0,473 59 36 35 16.0 2080.0 60,0 0,7292 KNOHN 1,185 90,764 
58 3 36 16,9 2230,0 80,0 0,7618 KNOWN 04651 0,549 _ ae a) See ye anf ees 2230.0 Ch 0.7818 KNOWN _4,045 0,655 
57 $9 36 14.0 2400.0 80,0 0,8414 KNOWN 1,201 0,775 57 39 36 16,0 2400.0 80,0 0.8444 KNOWN 1,467 0,959 
56 38 37 $9.0 1280.0 80,0 0,0210 KNOWN 6.123 3,950 56 38 37 $0.0 1280.0 80,0 0.0210 KNOWN 7,832 5,053 
55 38 39 30.90 560.0 80,0 0,0092 KNOWN 0,371 _0,239 55 38 39 30.0 560.0 80,0 0,0092 KNOWN _0,055 _0,036 _ 
53 4005 38 30.0 640.0 80,0 0,0105 KNOWN 7,811 5,039 53 40 38 30.0 640.0 80,0 0.0105 KNOWN 9,204 5,938 
54 42 39 16.0 960.0 70,0 0.4309 KNOWN 2,148 1,385 54 42 39 16,0 960.0 70,0 0,4309 KNOWN 2.749 4,773 
51 41 40 30.0 1280.0 80,0 0.0210 KNOHN 34,762 9,524 51 4140 30.0 4280.0 80,0 90,0210 __ KNOWN 48,241 11,749 
50 41 42 16.0 960.0 80,0 0,3565 KNOWN 2.453 1,583 50 41 42 16,0 960.0 80,0 0,3365 KNOWN 2,870 1,852 
68 43 55 3o.0 1280.0 70,0 0,0269 KNOWN 4,694 3,028 68 43 55 $0.0 1280.0 70,0 0,0269 KNOWN 7,488 94, 834 
41 45 44 30.9 2720.0 135,0 0.0179 _KNOWN 0,622 0, 404 41 44 45 30.0 2720.0 70,0 0.0572 KNOWN 2,171 4,404 
69 55 44 30.0 1600.0 1355,0 0,0100 KNOWN 2,385 1,538 69 5> 44 $0.0 1600.0 70.0 0.0336 KNOWN 5,178 3,341 
40 46 45 30.0 1280.0 135,0 0,0080 KNOWN 2,093 1,350 40 45 46 30.0 1280.0 80,0 0,0210 KNOWN 0,118 0,076 
39 45 47 14.0 2400.0 55.0 1,6828 KNOWN 0,540 0,349 39 45 47. 16.0 2400.0 5540 _1,6828 KNOWN 1,124 0.725 
38 46 51 20.0 1840.0 135,0 0.0826 KNOWN 2,511 1,620 38 46 51 20.0 1840.0 63,0 0,3385 KNOWN 2.441 «1,575 
72 4/ 48 20.0 5290.0 135,0 0,2376 KNUHN 1,344 0,867 72 47 48 20.0 5290.0 55,0 1,2512 KNOWN 1,383 0,893 
37 So. 47 20,9 800,0 135,0 0,0359 KNOWN —s-.1,873_ 1,208 _ 37 $1 47 20.0 600.0 55,0 0,1892 | KNOWN 1,329 0,858 
35 54 48 16.0 9100.0 135,0 1.2117 KNOWN 01656 0,423 35 54 48 16.0 9100.0 55,0 6,3805 KNOWN 0,616 0,397 
36 51 50 2.0 880.0 135.0 0.0395 KNOAN 0,638 0,412 36 51 50 20.0 880.0 110,0 0.0577 KNOWN 1.123 0,725 
79 54 50 20.0 1120.0 135,0 0,0503 KNOWN 0,959 0,618 79 54 «50 20.0 1120.0 55.0 0.2649 KNOWN 0,485 0,313 
70 55 52 16.0 3700.0 55.0 2.5945 KNOWN 1,597 1,030 70 55 52 16.0 3700.0 55.0 2.5943 KNOWN 1,596 1,030 
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STUDY DAY: 2 PM, 1966 
REHABLITATION Sequence STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
NODE CONNECTING PIPE ELEVATION = CONSUMPTION » S PIPE 52 OUT OF SERVICE 
NUMBERS — INVERT FT CFS Nee Mat TOT HEAD = STATUS PRESSURE HEAD NUDE CONNECT 
CONS FT 420 MEAD ELEVATION FT Nee Tee gace CECE UN ns ON ee COUsanal ae STATUS TOT HEAD ~ STATUS 
1 rn et ee 15,0 28,241 18,22 INVERTAE TS ankS MGO CONS PRESSURE HEAD 
' 28, +220 142.0 KNON — : Fubar HEAD ELEVA 
s Saar Shar LOM Dat SE AT ooh a ir ae MC 142.0 pe 
t ' 0 NOWN 4 6 7 KNOWN 
4 o elias Bort Aptis au: its $4832 420.4 eee aieetes to 0 20,0 39,$8> 25,410 KNOWN 14,4 127.0 
= ee Ve ee oes ee -1.720 = ibe 119.6 4 9 i. 20,0 6,758 5,650 NOWN 4.4 120.4 
; oes : 0 =1.110 _ KNOWN ___139.2 = 99 Cr ont a 20,0 21.793 — 24s 120.4 
: 0,697 0.450 KNOWN 38 ‘ ee ae y eh NOWN 139,2 : 
8 pie Pe 10,0 _-4.309 -2.780 KNOWN eH ae 98,8 7 $6 dS 242. 78 80s tno 130,8 9912 
Tm Oe Lr {0,0 -4:541 -2.930 KNOWN  136,5 126.3 8 Sistah 4258 Pr S975 0543807 KNCRN 143.8 oa — ae 
ae Oe eee 10,0  -1,689 -4,090 KNOWN 137.6 perae Oe Ges Ss we SS TEAR liga 136.3 36s 
i115 44 13 28 1010-31426 -2,210 KNOWN 335.8 12716 jo FS 2Ad Ae A 4a ptd 721930 KNOWN 29043 eae 
12 Fat) aSe at 20,0  -3,224 2,080 KNOWN or or 125.8 0 10:0 1.689 1.090 KNOWN 137.6 —126.5 
£55 at 18" 47/0 20,0  -3,038 1,960 KNOWN aout 11941 28 10,0 -3,426 2,210 XNOWN> © 139,/ saree 
1410 12 38 35.0 4.493 -0.770 KNOWN ais 118,3 41____20,0. -3,224 2,080 KNOWN 13911 12547 
15 16.419 «73 5 = 701770 _ENE! 16,2 0 20,0 3,038 = to ee 
: 0 35,0 1,953 1.260 KNOWN S9 areays se Ses COMEnNONY 138,3 —— 
16 28 17 75 26 150 -2.216 -1.430 KNOWN reel 98.9 0 35,0. -1.193 =04770 KNOWN 138,> 118.3 ‘ 
1719 75 74 p43 0 4550-2, aaa ee 120.9 n 35,0 4,953 1,260 KNOWN , 10345 
18447 «45 «49° «4820.0 -2,495_ writ) ADL ree ae 119.5 ae 15,0 -2.216 -1,430 KNOWN 
19 74 20 24 25 2310-01037 =8:540 KNOWN hs ae 5 A Siete a hE aloha 
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COEFFICIENT RF ; ae PIPE FROM 1 ; : 
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STUDY DAY: 2 PM, 1966 
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PIPE 63 OUT OF SERVICE 


TABLE ~ SLS56 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 74 OUT OF SERVICE 


NUDE Beiomerina P tee RLEVATION - COnauWT Lay - status TOT HEAD - STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION ~= CONSUMPTION = STATUS TOT HEAD - STATUS PRESSURE HEAD 
E FT H20 HEAD ELEVATION. FT NUMBERS INVERT FT CFS MGD CONS FIH20 HEAD ELEVATION FT 
1 2 0 ny} 9 15,0 26.241 18.220 142,0 KNOWN 127.0 1 2 0 0 U) 15.0 286.241 18,220 142, KNOWN 
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12 A eee 20,0 -3.224 -2.080 KNOWN 139,1 11954 12 7eeBO ase 1d 20,0 73,224 =2,080 KNOWN Ee Se 
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22 3o 29 44 0 10,0 -4.231 -2.730 KNOWN 13>,> 125,5 22 30 29 44 0 10.0 “4,231 -2,730 KNOWN 135,> 
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24 4$ 65 64 52 45.0 0,511 -0.330 KNOWN 129,/7 114,7 = 24 43 65 64 52 15,0 -0,511 -0,330 KNOWN 127530 
25 $0 43 76 ~ 9 10.0 0.682 -0,440 KNOWN 13U,u 120.0 25 $0 43°76 00 10,0 0,682 -0,440 KNOWN 128,1 
26 ago 3) 32.7 6 15.0 “1,938 -1,250 KNOWN 124,0_ 109.0. 66 __.42__ 523? 6 45,8 =4,938 _=4.250 KNOWN 122,1 
27 Ne, Oi 10.0 0.541 -0,220 KNOWN 125,> 113,5 27 $2 7EN 77 10.0 70,341 -0,220 KNOWN 122,7 
28 78 66 67 0 10.0 -0.511 -0.330 KNOWN 125,6 113.6 28 78 66 67 0 10.0 70,5112 -0,330 KNOWN 125,92 
29 65 66 63 74 15.0 0,000 0,000 KNOWN 124,9 ee ee Bese Ee GOGO 65 a7 ee 25),0 0,000 0,000 KNOWN _126,/ _ 
$0 76 31 82 0 10.0 “1,131 -0,730 KNOWN 127,8 117.8 a $0 AEE Ee 10,0 72,1352 -0.730 KNOWN 123.6 
31 25 82 27 0 10.0 -0.821 -0.530 KNOWN 135.2 123.2 31 25 82 27 0 10,0 -0,821 -0,530 KNOWN 128,2 
$2 ATE RE 1 faa 10,0 72.418 -1,560 KNOWN 132.6 12546 3226 29 27 9 10,0  -2,418 ==4,560 KNOWN 135.8 
33 64 63 62 0 20,0 “2.077 -1.340 KNOWN 129,6 109.6 33 64 63 62 0 2,077 =1,.340 KNOWN 127,0 
34 62 60 61 oO 20,0 71,318 -0,850 KNOWN 129,6 109.6 34 62 60 61 0 71,318 -0,850 KNOWN 127,2 
35 71 60 59 9 10,0 -1,318 -0,859 KNOWN 127.4 Se = (dele BTN 71,318 -0,850 KNOWN 126,6 
56 SPEoR 57 Of 10.0 -1.518 -0,850 KNOWN 126,6 118.6 7 st 295938) 5579510 -1,318 -0,850 KNOWN 127.0 
37 61 58 56 9 15,0 71.691 -1.220 KNOWN 129,/7 114.7 37 61 58 56 0 -1,891 -1,220 KNOWN 127,> 
38 56 55 53 a 1>,0 “1,318 -0,850 KNOWN CCC ey eee <6 | Se PR Sie as. 71,518 -0,850 KNOWN 128,4 
3957 55 54g 15,0  -1,818 -0.850 KNOWN 13,3 ROK Se Te Ee Ce it) 72,318) -0,850 KNOWN 125,4 
40 52 53 51 0 20.0 -2.263 -1,460 KNOWN 130,/ 110,7 Gis Ae ERE chi 72,265 -41,460 KNOWN 128,9 
41 45 «51-50 35,0 -1,318 -0,850 KNOWN 134,4 : 9944 se T4348 -0,850 KNOWN __134,0 
40°49 «#54 50S 15.0 -1,318 -0,850 KNOWN 132,4 411744 425949, 954 50a -0,850 KNOWN 131,> 
43 77 67 68 10,0 70.541 -0,330 KNOWN 122,9 112.9 43 77 67 68 9 -0,330 KNOWN 121,/ 
44 412-490 12,0 -3.007 1,940 KNOWN A 2 a een yy = chat $269 te 741940 KNOWN 1494 
45 41 40 39 0 15,0 -0.930 -0,600 KNOWN 122,U 107,40 45 STAGES en 70,600 KNOWN 118,9 
46 33.32 40 38 20,0 -1,007 -0,650 KNOWN 4122,1 102,41 46 33° 52 49 38 70.650 KNOWN 118,9 
47 Bi 72. 37. 6 60,0 -1,069 -0,690 KNOWN 120,21 E 60.4 er Ci Le YA 71,069 -0,690 KNOWN 116,8 
48 (2685, 0 4G 25,0 71,999 =1.290 KNOWN 11/,9 92,9 a ah hee ee 21999 1.290 KNOWN 114.5 
49 46 48 44 9 20,0 74,820 -3,110 KNOWN 13>,> 115,5 Ad AS SAS eee 74,820 -3,110 KNOWN 139.4 
Beep 6790 70,0 71,596 -1,030 KNOWN | 120.4 _ ASC AC 7 aE a le 71,596 -1,030 KNOWN 117,0 
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2 A Te Cia) 10,0 71,596 -1,.030 KNOWN 116,21 106.1 32 7o 0 0 0 71,596 -1,030 KNOWN 114,2 
Bsume2e 0 0.0 20,0 3,115 -2,010 KNOWN 111,45 = 9443 25 __ 22,0 et SOUR) UO lat) 
540 $4 3579 20,0  -1,08> -0.700 KNOWN 120,6 10016 j SE eal OTE COMODO eae 
55-68 69 70 «0 10,0 -0,715 -0,460 KNOWN 122,$ 112,3 oe. Ce! p77 Seat nc On ENC N tenon 
PIPE- FROM TO DIAMETER LENGTH HAZEN (Cc) RESISTENCE - STATUS -= DISCHARGE -- PIPE FROM TO DIAMETER LENGTH HAZEN (C)  RESISTENCE - STATUS == DISCHARGE == 
———___NODE__NODE INCHES FEET COEFFICIENT R=F(DeL+c) KES as MGD NODE NODE INCHES EE EE TS SCORRRICTENT ARSE CD) Lac) KES CFS MGD 
2 1 6 48.0 2860.0 67,0 0.0067 KNOWN 28,241 18,220 2 1 6 48.0 2880.0 6740 0.0067 KNOWN 28,241 18,220 
“a2 ae cana Sahih Bea raaete KNOWN. 2.deg 3 ane ee 81 S$ 248.0 8000 86,0 0,0012 KNOWN 24199 1,419 
6 2 6 48.0 4960.0 86,0 0.0072 KNOWN 18,761 12.104 6 2 6 48.0 4960.0 86,0 0.0072 KNOWN 18,959 12,232 
7 2 13 aan ACER 7010 O.b044 KNOWN 22,804 14.732 7 2 12 48.0 1929.0 70,0 0,0041 KNOWN 22,619 14,593 
Sieeers =e 5 55.9 4600.0 6540 050386 KNOWN 6,578 4,244 pent): oo ite ect fo ihe GSE SMEG ee _toesys 
9 4 5 48,0 2000.0 120,0 0.0016 KNOWN 214793 14,060 9 _ 5 48.0 2000.0 120.0 0.0016 KNOWN = 214793 14,060 
80 ee ee 16.0 1280.0 75,0 0.5056 KNOWN 04372 0,240 80 cate 1640 4280/00 7300 21036 KNORN S).0:538 0nene 
ee ees 4 AR 2060.0 120,0 0,0016 KNOWN 26,278 16,954 = 10 > 44 48.0 2080,0 120,0 0,0046 KNQWN 26.291 16,962 
1 } 6 16.0 11700.0 50.0 947854 KNOWN 0,698 0,450 a 2 z 6 26i00)  -$1.70010.0 2010 Be BO4 RNOAN 0.698 0,450 
3 6 8 40.0 4160.0 67,0 0,0234 KNOWN 12,442 6,027 5 6 8 40.0 4160.0 67.0 0,0234 KNOWN 12,599 8,128 
es eee 10 4850 "1920.0 86,0 0.0028 KNOWN 26,516 17,107 ——_+4 &___1 ___48.9 __1920,.0 ___86,0 ____0, 0028 KNOWN 264559 17,1435 
16 9 r) en 592.0 40.0 0.7482 KNOKN 0.481 0.380 16 9 8 16.0 592.0 40,0 0.7462 KNOWN 0,532 0,344 
a7 5 16 ana 3200.0 67.0 Ofte KNOWN: 81613 5.557 47 8 18 40.0 3200.0 6740 0,0180 KNOWN 8,822 5,692 
Pest 9 480 | 224040 86,0 0.0033 KVOHN 23,030 14,858 —_ 8-_10____9 48.0.__ 2240.0 Bee 0.0033 _____KNOWN __25,195 14.965 
15 Seti 16.9 4000.0 40.0 5.0552 KNOWN 04350 0,225 en 2 a Hess eA) p08 340552 KNOWN (01262 50,482 
46 9 49 4A.0 3350.0 85,0 0,050 KNUHN 17,657 11,392 fs ee Bes S8 Oa Sead’ ad Ly KNOWN _.47,043 “14.512 
44 i eee 2720.0 35/0 016109 “KNOWN 1,797 1.159 a a 27200 KNOWN 1.674 4,080 
13 Tr) “i Teoh SEG ets Boay06 KNORN TU eseamanase 13 12 11 16.0 $120.0 40.0 6.4706 KNOWN 01679 0,438 
ae Aes = 14 24,0 1650.0 30,0 0.4929 KNOWN 04581 0,375 at Oe Senter ce Saige aek ae Nt Oe 
vee Ja 13 sat adorn 70/0 chatsd KNOWN 494254 42.422 ee ea 1440.0 70,0 0.0031 ___KNOWN 19,061 12,298 
12 14 13 48.0 960.0 120,0 0.0008 KNUWN 15,396 9.933 = 12 14 13 48.0 960.0 120,0 0,0008 KNOWN 13,374 8,628 
a7 ae ae ae ipa cette neoUEE KNORNTD 3d sexs) eolsos 17 1s 16 48.0 5120.0 120,0 0,0040 KNOWN 29,485 19,023 
13 Ae Pee 24 P3500 135.0 0;0680 KNOWN 9,688 6.250 ee Se a_i Vin a Tinh = 0.0680 KNOWN 21,638 7,508 
[ee lees 15 16.0 3840.0 63,0 2,0943 KNOWN 0,504 0,325 Sa ees 260 S840) S310 eon eaS ROR NG 11455 Seas 2e 
73 15 20 24.0 1040,0 135,0 0.0192 KNOWN 8,238 5,315 KS 15 20 24.0 1040.0 135,0 0,0192 KNOWN 444118 7.173 
Ce ae ea en ae eine Wades RNOHNURES Tes gales ane a 75 eb 6S 7 ee S00 950.0 80,0 0.0156 KNOWN 2,985 1,926 
26 16 32 48.0 1950.0 120,0 0,0015 KNOWN 174289 14.154 26 16 32 48.0 1950.0 120,0 0.0045 KNOWN 23,485 15.454 
sy a re eee en aie aeeaes ENGaH Sacra TENOR 74 17 19 30.0 1200.0 0.0 99,9999 KNOWN 0,004 0,003 
45 48 = 47 4g.0 4550.0 12010 0,0036 KNOWN 20,196 13,030 ——-49___18 __41_4a.0 __4550.0 __420.0 0.0036 KNOMN 251547 15,173 
49 «16S 16.0 5600.0 70.0 2,5133 KNOWN 14084 0,699 WG AE ede ocd eee 001M zone RK ACen Re eho s cmon ead 
a6m) 49:5) 36 48.0 640.0 65,0 0,0010 KNOWN 154146 9,772 bie Re gO pean eon 8540 Oy ogs0 KNOWN 995280445 5532,898 
mie 190 29 46.0 3200.0 60,0 41,9101 KNOMN 0,353 0,228 —~--20___2)__19__16,0___#290.0 6040 119401_____KNOWN _2,283 _1,475 
| rs a wee Banan Bae aoa ay Ee ea 24 19 23 30.0 5600.0 50.0 0.2193 KNOWN 3,967 2,559 
5 Pi ai epee aaae Ae a igaa KNOW 0.457 0can4 25 31 19 16.9 2000.0 60.0 1.1938 KNOWN 2.517 1.624 
__ ae 66,0 ___0,4668___KNOWN 51554 3.583 Py 20 21S Ske 67200 66,0 0.4668 KNOWN 54797 3,740 
en 5 or ae Seren Ono CoRR ENON SLOSARORE TS 23 23 21 20.0 5120.0 60,0 1,0309 KNOWN 0+651 0,420 
Bees Ci. 53 20.0 8470.0 7040 1,2823 KNOWN 3,126 2,010 re eres eS AI Catal porn wieees sige S7RR ou 
as Sate on Tey CHE bono eee Tee 5.830 31764 a SEG 2285525 20.9 1040.0 60,0 0.2094 KNOWN 6,847 4,447 
se 3 oS Ae rooeie Roane ee RNOWN GcdeeSd7-— 7993 29 32 22 48.0 1920.0 120,0 0.0015 KNOWN 16,489 10,638 
= HE ae a aeiaee aoise aneesa yh Be Me 44 22 49 48.0 3840.0 120,0 0.0030 KNOWN 54432 3,505 
ae AA 30.0 4800.0 «80.0 ~———0, 0788 KNOWN 2,781 1.794 z ES Se SAT CYS (AE IR SAR RAT KNOWN 0.1920 0,594 
as 3 48 Sted PELE se ees ENDa 3 S74 1529 34 25 54 20.0 1760.0 5540 0.4163 KNOWN 21159 1,393 
i ss oa eae Se eney eer aaeaeD sete Seen Bae 43 25 24 16.0 2560.0 135,0 043409 KNOKN 1,564 1,009 
65% 24" < 29 Tec0 3360.0 135,0 0,4474 KNOWN 34607 2,327, —— 65 ee 1649 336050 135.0 054474 KNOWN 41167 _0,753_ 
- i a2 ey: See Bee REE Rainy a 64 24 33 36.0 2400.0 135,0 0,0062 KNOHN 8,373 5,402 
52. 40 24 30.0 4960.0 135,0 0,0309 KNOHN 6,501 4,194 PC ees eck Ge eszeo Oe spatlelel TOPE be 
eM eset se Neck LOA eerie Me ECE CTT “ce pey ie PPAR ee eT 20.0 800.0 6350 041472 KNOWN __4,600 _2,968 
iS = za ae seen ee ent STON TAS SMO TSEE 42 27 26 16.0 3200.0 60,0 1.9101 KNOWN 01544 0,354 
3i- 30 26 20.0 1600.0 78,0 0,1983 KNOWN 4,937 3,185 31 30 26 20.0 1600.0 78,0 0.1983 KNOWN 4,706 3,036 
Be. .265 46 =-"20,0 | 176040 60,0 0,3544 KNOMN 2,508 1,648 SS I Gl 60,0 0.3544 KNOWN 3,312 2,437 
78 26 27 16.0 450.0 70,0 0,2020 KNOWN 0,789 0,509 78 28 27 16.0 450.0 70,0 0,2020 KNOWN 2.086 1,346 
e ae a mee eit: ane nea enon eee. Ghee 77 27 43 16.0 1600.0 70.0 0.7181 KNOWN 4,201 0,775 
on RSS SH ae ano 0504202 KNOWN B1a28s"os3 66 29 28 50.0 2000.0 70.0 0.0420 KNOWN 20,361 6, 685 
sr 2a 4g 30.0 1920.0 70,0 0.0403 KNOWN 4,918 3,173 57 iehey 2B Rae AS 30.0 1920.0 70,0 0.0403 KNOWN 74764 5,009 
fe oa ane Ha soe Baigeas RNGRN Sea GRE 63 33 29 30.9 800.0 13540 0.0050 KNOWN 8,817 5,688 
h 3S ee es eavene sete ae PAGHN meat Oe ii Soe 16,9 3200.0 135,0 0.4261 KNOWN 0,437 0,282 
Boge ties So 16.0 3900.0 7040 1.7503 KNOWN 1,825 = ce eo SBS D aS 20850 yong eal Re tile ee Ue 
ae a Se ae perece ae ae seat Sr oe 27 32 31 20.0 1600.0 50,0 0,4514 KNOWN 4,575 2,952 
62 33 p34 24.0 1920.0 135,0 0,0355  —_ KNOKN 1,108 0,715 £2 34 33 24.0 4920.0 ___135.9 2 +0555 NOAN 2,559 _4,651. 
60 34 35 16.0 2800.0 135,0 0,3728 KNOWN 24609 1.683 60 Be 35 16.0 2800,0 135,0 0.3726 KNOWN 1,026 0,662 
Bie S70 434 24.0 880.0 135,0 0,0163 KNOWN 24719-44754 Sr ee ee OY sees aeeu aapees Bea te SL 
59 36 35 16,0 2080.0 80,0 0,7292 KNOMN 24315 0,849 — — 88 — aera 26.9 g08010 B00 017292 — RNOAN 91624 _01403 
58 37 36 16.0 2250.0 80,0 0,7618 KNOWN 1,199 0,774 ee oe ne ae geste 80,0 0,7818 KNOWN 0.692 0,447 
oe sls Be aoe Sree ee neat eNOMN ee aes a uf 6.0 00.0 80,0 0.8414 KNOWN 14250 0,806 
aS ee ee 80,0 0.0210 KNOWN 5,810 374A —25 S7 $0.0 _1280.0 ___80,0 __0,0210 _ KNOWN ___7,494 4,833 
a5 aS oe ane aes eats panty RAGHN cts SmmnOR Za 55 39 36 30.9 560.0 80,0 0.0092 KNOWN 0,315 0,204 
4 ae Be sec hints eae honake Ship ES CRS 53 40 38 30.9 640.0 80,0 0,0105 KNOWN 8,492 5,479 
54 42 39 16.0 960.0 7040 0.4309 KNOMNSEEEE 2 X75 eed. a dee ere oka Ss) 16.0 960.0 70,40 0,4309 KNOWN _—-24,683 1,860 
ee ac a3 a8 Feenae a aaa NUNN AERTS o>eoiea OCaTE 51 41 40 30.0 1280.0 80,0 0.0210 KNOWN 194244 12,415 
ss a Zo se eeoes Roba Se ean Aes. Saeee 50 41 42 16.9 960.0 80,0 0.3365 KNOWN 2,960 1,909 
68 450" 55 $0.0 1280.0 70,0 0.0269 KNOWN 5.347 3,449 68 45 55 30.0 4280.0 70,0 050269 KNOWN 8,453 5,454 
44 a4 45 Fe 2720.0 70'0 0.0572 KNOWN 04179 0.115 41 44 45 30.0 2720.0 70,0 0,0572 KNOWN 3,137 2,024 
69 55 44 30.0 1600.0 70,0 0.0336 KNOWN 3,023. 41,954 69 55 44 30.0 1600.0 70,0 0,0336 KNOWN 6,144 3,964 
_ 40 46 45 <3. 8 1260.0 80,0 0.0210 KNOWN es 0865 4955 ee Ne $0.0 4280.0 $0.0 __ 94.0210. NOM, 1:029__0,664 
39 45 47 16.0 2400.0 55.0 1,6828 KNOWN 1,062 0.685 39 45 47 16.0 2400.0 5540 1.6828 KNOWN 14135 0.732 
ef Ae = see eet. se sheaae af pao ei. eee 38 46 51 20.0 1840.0 63,0 0,3365 KNOWN 2,457 1,585 
22 aa an tar nevORG 55/0 1 125f2 KNOWN 1.375 __0.887_ Bie VES? VS ay tit tee FT a 55.0 142512 KNOWN _1,385 0,893 
37 51 47 2n.0 800.0 55.0 0.1892 KNOMN 1,383. 0.892 37 51 47 20,0 800.0 55.0 0.1892 KNOHN 1,319 0,851 
35 54 48 16.9 9100.0 55.0 6,3805 KNON 0,625 0,403 35 54 48 16.0 9100.0 55,0 6,3805 KNOWN 0,615 0,397 
36 51 50 atte aaa 110¢0 0.0577 KNOWN 0,936 0,604 ee 36 51 50 20.0 880.0 110.0 0,0577 KNOWN 41137 0,734 
79 54 50 20.0 1120.0 55,0 0,2649 KNOWN 01661 0,426 79 =a 50 20-0 1120.0 350 Ueeas atl. 80459.) 06.296 
70 55 52 14.0 3700.0 55,0 2.5943 KNOHN 1,597 1,030 AM Se: 26 50 ees 2005.0 eae “52 245 SO 27 A080 


TABLE - SLS5S8 


TABLE - SLS57 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 28 OUT OF SERVICE 


PIPE 75 OUT OF SERVICE 


NUDE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAD ~ STAT PR R € ____ NUDE CONNECTING PIPE ELEVATION - CONSUMPTION - STATUS TOT ca = ST ® R 
s us ESSURE HEAD 1 CONS fal ATUS PRESSURE 
. . 


NUMBERS INVERT FT. _ CFS MGD CONS FT HéO HEAD ELEVATION FT RUNBERS INVERT FT = CFS mGD CONS =FT ~He0 HEAD ELEVATIO 
10N FI 
ne i : 4 : 15,0 cb apt 18,220 142,0 KNOWN 127.0 a 1 2 0 0 0 15,0 28,241 18,220 142 
(ea eat 20.1 39.82 25.430 KNOKN 140.4 r _s2014 Mee hs en ar ee op ped 42,0 KNOWN 42740 
‘i ‘ 1650 KNOWN 140,4 3 . . +410 KNOWN 140.2 
4 Dee Ll sa 20.0 24,793 14,06 ; 120;4 O35, 8 168 20,0 8.758 5,650 KNO 120.5 
5 eos . ‘ +060 KNOWN 139,> 4119.5 pery gag. Mats ay . ' WN 14U,5 120,5 
a 89 19 40.0 -4,720, =1,110 KNOWN 1391 99 5 car OR arnt icc iO 24.794. 44,060, KNOWN 39,7 gt 
6 Te ee Sa 40,0 -8,742 -5,640 KNOWN he ee ey pe FA 3 o- 20 40,0 1,720 -1,110 KNOWN rh et coe — 
7 wig = Be 45.0 0.697 0.459 KNOWN age ad she 7 ‘ es 10,0 78.742 5.640 KNOWN 138,86 seane 
8 3 6 4? 4309 2,780 KNOWN 23645 4 ws tt 488 0,697 0,450 KNOWN 145.8 Het 
9 16 5 15 46 10,0 =4,541 -2.930 KNOWN 136.3 22603 Sat 5 G 10.0 -4,309 -2,780 KNOWN 136.3 a Sa 8 
10 ST 1S ee 10,0 71.689 =1.090 KNOWN 13/,0 Spee 10 aes vara spelt 74,5941 -2,930 KNOWN 136,5 Pte 
11-45 14 43 28 14010 © --3,426 -2,210 KNOWN = 136, aaa os 14 10,0 _=2,689_-2,090__ KNOWN 13749 soe 
12 7 80 13 11 20.0 -3,224 2.080 KNOXN 139.0 > Baan 12 7 + tee gcc 73,426 -2.210 KNOWN “133,0 : 5 
430) id) a2) a7 Ho 30,6 <3.038 =4,960 KNOWN aus 11940 52 op. Feat ee a 20,0 =3.224 ~-2,080 KNOWN 1391 rit 
3440 42 58g 358298 9,770 KNOWN ayes 118,3 ee get ae a7 8 e268 =3.038 -1,960 KNOWN 13814 13s 
15 18619 73 0 35,0 -1.953 -1,260 KNOWN Di. 103.3. _. 15 18 css! 39.0 71,195 -0.770 KNOWN 138,60 = ——— 
16 28 17 75 «26 15.0 -2.216 =1.430 KNOWN 436.4 94.0 ae oF 19 73 0 39,0 71.955 -1,260 KNOWN 134,0 cae 
te On ers are Sern cain aa a 121.4 $6. 2847 13 61882 2H16 sa 9 KOH 136,0 nets 
Te errr er 20.0 = =2,495  =1.610 KNOWN es Tee The ares inl ay) 43. as ae eae Eta gs 1,000 KNOWN = 133,4° i 
15.0 -0,837 -0,540 KNOWN Ae ' ' =2.495 -1,610 KNOWN 135.5 * 
20.73 20 21 0 30.0 -3,038 1.960 KNOWN ropes 106.3 —--- £974 20 _24_25 15/0 -0,837 -0.549 KNOWN aetna 115.3 
Zi amzt 2s) 2ereas 40.0 -3.335 -254150 KNOWN 117,12 —— 2726 20 21 0 30,0 +3,038° -1.960 KNOWN CR eine 41908 
22 3029 44 0 10,0 -4.231 2,730 KNOWN astee 7744 Be ct 23-22. 8 40,0 -3.335 -2.150 KNOWN ¥ 103.8 
2324 2333 34 10,0 =2,077 44340 KNOWN... 128,5 rake Ak Bek get a ek PETER TA Books See 
24 43 65 64 52 15.0 -0.511 -0,330 KNOWN ye te PW ee By ae 23 35 34 10,0 2.077 1,340 KNOWN 
p81 50.4378. a0 Te | Oe ate ae rs 112.3 a4y 43 ee ate ee 45,0 0,511 0,330 KNOWN 
26 42_—«32 325 1,938 1,250 KNOWN Ze:«A2 spe : 10,0 H0ice84 5in0 840 CHOWN 
27 4278 77 0 10,0 =0,341 -0.220 KNOWN 42 a ee aa RS Oi SEA ape 
= is ry 2 ali) 10:0 -0.541 -0,330 KNOWN a A ee 0 10,0 70,341 -0.220 KNOWN 
—#9__$5 66 63 71 45.0 9.008 _0e980 KNOWN 65 “666s 78 1010. -80942,. 02038 KNOWN 
10. “1,131 +°0.730 «KNOWN b . +0 0,000 KNOWN 
oe Nae: 10.0  -0.822 -0,530 KNOWN he Se pe 10,0 1,131 0.730 KNOWN 
Hae chee ee et eee 
' =2, 1.540 KNOWN F ' -2. 71.560 KNOWN 
3482 60 6k 20.0 1,318 0,850 KNOWN ey arr AI The LIE IN lata 
$374 $f 39 0 _40,0 74.518 70,880 KNOWN i ax eee paneer tt ones es eee Te 
' -1,518 -0,850 KNOWN s 0 70.850 KNOWN 
3764 58 56 15,0  -1,891 -1,220 KNOXN KA a0 OReeene rele ae ves 0m buONe 
39 57 5 3 + AE: ate 702050. KNOWN ___ 56 55 3s = pr ett Eerasy aft 
: “1,518 70,850 KNOWN 5 : ae 70.850 KNOWN 
: d 
ii ae ra) a 9 20.0 72.263 +1,460 KNOWN 32 33 34 H oes SEE: EUSA pe 
41_43_ $1. -2__0_35.0 “4,318 -0,850 KNOWN 3-3 20 00868 Shs 460 KNOWN 
ms ae ee ie Par eag paar cae NOUN : Cro rrr arty ie oe see aa Ce 
: -0.511 -0,330 KNOWN ' “1, 70.850 KNOWN 
#441 69 o_o _48. _=4ag07..sts940__ 46OWM =e sat SY Dae ar Ge Co ee Te 
oF 5. BRAG ae 45,0 -0,930 =0,600 KNOWN st OR oc, OE 19,0) =3,007 :745040) KNOWN 
46-33 32 4038 20,0 1,007 +0.650 KNOWN Pitre AOE EELS Bh biel 
48 Se ses 16e *0,690 KNOWN 39°72 7% oo. aha rete ates mua 
. “1,99 "1.290 KNOWN ' “1.069 -0,690 KNOWN 
49 7 
Ph = “8 4409 20,0 -4,820 -3,110 KNOWN ie a 4 0 25,0 “1,999 -1.290 KNOWN 
reeset BES, a 2 —Thab_=4..596. 71,030 KNOWN ey gees z 2008 24:928 73.110 KNOWN 
’ +000 0,000 KNOWN ’ wi. 71,030 KNOWN 
ee Og gtr: 10,0  -1,596 °4,030 KNOWN ye ce ee pe eR OD) aba 
art Lee oO 9 20,0 3,115 2.020 KNOWN oO 0 9 10,0 1,596 +1,030 KNOWN 
5434 35 79 20,0. 1,085 0,700 KNOWN cape Opps tae 20,0 =3,115 2,010 KNOWN 
55 bar 6p 70s 10.0 <o1733 20,460. KNOWN 24 a8 a8 0 20,0 71.085 *0,700 KNOWN 
a SEM La. a A a 10.0 -0.715 -0,460 KNOWN 
PIPE FROM TO DIAMETER LENGTH HAZE Fs Se oe 5 wa 
3 N (C) RESISTENCE = STATUS == 
: No DISCHARGE == PIPE F 
“NODE NODE INCHES FEET COEFFICIENT RaF(D+Lvc) NES Ces wap f FNoDe™ NODE tMeneS “FEET CORFFICIENT 'ReF(Detse) RES CFS" RGD. 
2 1 6 48,0 2880.0 67 ; ERT net (BeCel ime tas crs GD “a 
“ . +0 0,0067 KNOMN 28,241 18, —_ 62 
1 j..2 40.8___ 800.0 ____ B68 0.0012 _ KNOWN 2,027 sane Tio EE TREE Se Poe we SMUAN 20.241 16.220 
7 ie eX? 1920.0 7008 O1oo4d en imisotere 11,933 6 4ec0 4960.0 3650 010072 pebtreimmer trainee 
Say eee 5 , y ' N 22,917 14,785 12 ‘ ‘ KNOWN 19,066 12.3 
9 4 5 $0000 $3009 0586 —_ on _ a 750 1342 5 scape anaes qe 0.0041 KNOWN 225608 14.585 
a ede 2000.0 20,0 0.0046 KNOHN 21,793 14,060 5 Hy Sepa ment 010586 KNOWN 6,468 4,473 
10 5 ar a 75,0 0.5056 KNOWN ir24ee) casas : th es ote Fonnce 120,0 0,0016 KNOWN = =21,793 14,060 
1 l= be : TATE ote = oivene ——— KNOWN 261995 474432 14 48.0 2ae0.0 12010 010016 Sea TLE TW ETTREE To 
3 6 8 4160.0 : : by 698 0.450 6 1 : : : KNOWN 264127 16,856 
‘ 67,0 0,0234 6-0 11700.0 50,0 9,78 
4 U ’ KNOWN ’ 54 KNQA 
Says -— = 1920.0 86,0 0.0028 KNOWN bee Rroee Teas 40.0 4160.0 67,0 0.0234 aout a2s885 acess 
47 6 18 seca. oanence pore 0.7482 KNOWN 0,537 0,346 3 tee toon $610 Soraae mom 26.798 47.288 
' ' ' 0.0180 KNOW 2 s - +0 0.7462 KNOW : 
Sat 9 _4nh_getesg AB 2088_inouh_agng_aastes Ab ea gael arg naka saa ttag 
46 9 49 4a. be padre KNOWN 04269-04173 = 1 r i ze 9.0033 KNOWN 22,969 
esas tte a4 ee De 89,0 0.0050 KNOWN 17,555 11,326 49 ihip 3330.0 ase ones KNOWN 0,503 
13 12 ii i et Ya 110) ee ell rt ee KNOWN 1,655 1,055 “4a 24 ’ 10 0,0050 KNOWN 47,457 
a 16.0" 5320.0 40,0 6.4706 a nppr Ee TE = a4+0- 7 a7ae.6 3540 0,6109 KNOWN 26139 «1,380 
23g © 44) 4p) pS a0y eanan ce 788 0.4929 KNOWN 0,866 0,559 41 2ai0_ 465000 sce ones. nmOwe Satts ae 
aE CEE CSR [Pea TPS nem meee CT eet CLT athe ee arecs 1Se mn 4a On 1440.8 70 19999. ___ KNOWN ___04000__0.09@ _ 
17 13 46 haa Ape 0,0 0.0008 KNOWN 11-091. 7,155 = 13 48.0 960.0 poate 0,0031 KNOWN 014 «12,267 
18 44 ‘% Ban as . 20.0 0,0040 KNOWN 27,339 17,638 -- = 16 48.0 5 , ' 0.0008 KNOWN 15 10,296 
18__14_15_24.0__$680.0__335,0____0.0680__KMUWN_144270 _9.207 Ege ee Tees RIT cae neasae KNOMN 33.0239 200086 
73° 48. 20 24.0 © 1040.0 rete 2.0943 KNOWN 2,020 44303 £0) zee 45 16.0 3840.0 cage ee KNOWN: 86867) eee 
75 = 46 17 30.0 95 : 135.0 0,0192 KNOWN 10,297 ' 6,643 = 73 > 20 24 ’ 63,0 2,0943 KNOWN 0,578 0.373 
ee 99,9999 KNOWN 0,005 0,003 SS a ers re ee 135.0 010292 KNOWN __7,593_ 4,899 
Lie tthe ot ee ce ea 12.0 0.0015 KNOWN 24,251 15.646 26 aL OPIRS2 tere 398060 120.0 aaess KNOWN 124197" 7,869 
45 +) ’ ’ +0075 KNOWN 2 . 0,0015 KNOW 
49 Ca i aL} 4550.0 12050 0.0036 KNOWN Sur aa apes — tr 193020 -— 2200.0 13540 0,0075 cee ees 
48 a0 A acu renee Zong 2,5133 KNOWN 14250 0,807 49 18 a2 16.8 $600.0 120,0 0,0036 KNOHN 20,885 : 
20.20 19 ~—16.9 3200.0 re 0.0010 KNOWN 18,771 12.110 ean! Fag Ei sg Se an oe 6400 ance rere ROMA cents eee 
24 ioe 5 10 1.9101 KNOWN 1,899 -1,.225 20 1G 2 : 85.0 00020. KNOWN 15,883 10,2 
25 31 19 Hae atthe 50,0 0,2193 tthe ttt maar 7) depen + ewer tee vatvse 60,0 1eeths —anouN aera eae 
__21 20 24 mate : +0 60,0 1,1938 KNOWN 2,566 1.656 ae sf) rt a . 600.0 50,0 0.2193 KNOWN 7.786 5.023 
23 + | amaner FG TALE see 6S 5 0 Se 8 56682 KNOWN 5,361 3.458 21k 20 2L ee woes - rhe 60,0 1,1938 KNOWN ——_04727_ 
22 0621053 20.0 8470-0 7oce qeaee KNOWN 1,087 0,702 Ce de etc Hie LE fee Sages ret puaces KNOWN 54275 ; 
30.22 25 Pa wadate 70,0 1,2823 KNOWN 3,115 2,010 eee |) 21 55 20.0 rt 0 60,0 1.0509 KNOWN 1,173 0,757 
39-3235 at see aoe 0.2094 KNOWN 64926 4,468 22 Bh BOs 08200 sf 
44 22 is pele “ere 120,0 0,0015 KNOWN 174193 2 32 22 ret 0.0 60,0 0.2094 KNOMN = 454723 3,692 
fee acetay 40. 40.0 120.0 0.0030 sapaenh A heer Sa.0 1920.0 120,0 0.0015 KNOWN 4504757 @ ABAD 
aia sananle 4 ahr aieae S818 010788 ___KNOWN _4.204 ee eed yea Te abate ecease Known "3,258 2.068 
43 25 24 tae eeeers A 0.4163 KNOWN 21143 23 54 aoc6 aye sens 0,0788 KNOWN 2:229° 4.438 
65 2429, 36.0 3360.0 ol 0,3409 KNOWN 1,568 25. = 24 16.0 2560.0 +0 0,4163 KNOWN 2,307 4. 
Sie CAT ao NS OES UNO +35 044474 KNOWN 14185. 24 29 +~~+:16.0 + +~©«-3360.0 0.3409 _ KNOWN 24760 1,336 
52 402 30:0 4960.0 sh Seanee KNOWN 8,463 | 24 eass 36.0 2400. Pan a7e KNOWN 0,970 0,626 
76 25 30 2 ’ 135,0 0,0309 KNOWN 8,591 AG a . 00.0 0.0062 KNOMN 7,300 4,740 
4278 oe 0340 ____ 0472 _KN ON _4 678 feos gees rer een pe 0,039 KNOWN 7,022 4,538 
31 30 28 200 3800.0 78° CePA D2 aay ROOWN fume ase oe 2726 16.0 3200.0 0,14472 KNOWN 34280 24426 
32. 2646 20.0 1760.0 a4 0,1983 KNOWN 4,796 eT Eh PANE Pa 1,9101 KNOWN = 0261 0,168 
Lm ee AL 450.0 7008 WeS3 04 Se RMOVR eae! tee ee a ae 921903 ———_ ROHN 3288 eee 
77 27 43 16.0 1600.0 70. 0,2020 KNOWN 2+128 1.373 — 78 28 27 16.0 450.8 0,3544 KNOWN 2,292 1,479 
_ 66 aoe S26 S25 sg29 2000.0 Bate 0.7181 KNOWN 1,228 0.792 = 27. Oi ae Oy 16.0 1600.0 0,2020 KNOMN 1,513 
67 es nS sero —-2990-0 _70.0__0.0820 KNOWN 40,571 6.8 66. 29° «+26 30.0 2000.0 097482 KNOWN _0,922 
633529380 80Oo 3c 0.0405 KNOWN 7y9S1— 5,117 67-28 «433020 1920-0 a cae te nona 
74 35 29 nace Se arae 0,0050 KNOWN 8,985 =—5.796 Se) ee eee er soece 0.0403 KNOWN 
82 31 30 16,0 3900. 13940 0.4262 KNOWN 0.402 0,259 71 3s 26. = = ' 0,0050 _KNOAN 
27 32 31 ten +0 70,0 1,7503 KNOWN 1,252, 0.808 —--- 82 31 SI 16.0 3200.0 0.4261 KNOWN 
a reer Hi ea ri nate 014334 KNOWN 41640-2993 Sepp hs agis a ae:a de aanece aizzee KNOWN 
60 34 35 Tew MTT ee oe __,0355 _kNOWN 2,599 3.677 ey Seay te re a oaese 0.4514 KNOWN 
oat a8 24.0 880.0 13550 03728 KNOWN 4,067 0,688 a 16.0 2800.0 aiaee ee 
39. ——36.__35___14.0 _ 2080.0 80.0 o:7ae2 epee” EO ee ——~-$2_._.37___34 24,0 880.0 ease rie 
a7 Sa wie” ae eesti 80,0 tcyese RMON eyed Base 59. 36 35 16,0 «= 2080.0 t:yae2 ~~~ amown 
16.0 2400, : 1704 «(0,454 58 37 36 ¢ : Own 
as pa? | re | et izeoce se 0,8414 KNOWN 1,266 0,817 er a7 es 39S ag aie’ at 0.7618 KNOWN 
53 rH ae 30.0 560.0 8040 tease Gee ae 56 38 3730.0 1280.0 os =<“ sioaie a —11096__ $783 
30.0 640, , 0 0,2 55 38 P ' ' Ne 6.364 «4, — 
ote 30a cuate ee enties KNOWN 81565 cet 53. 4g 4 Pe 80,0 0,0092 KNOMN 0,018 aate 
seen actueas 30.0 1280.0 8040 RS 2393 aa 544239 ‘0c 9010 .. .. 910393 __KAQwN__7680 4,998 __- 
1 42 16.0 960.0 80.0 * KNOWN 19,419 12,528 Si. 4 ee ag 30.0 : eH KNOWN = 2,476 1,598 
Sy Te ee eet ae wee othe 70, 943365 = KNOWN = 2,981 1,923 Sti eY yee ee ae OH ae 90,0210 = KNOWN 
“1 44 45 30.0 erence ay Q:0269 ___ KNOWN 8,648 = 5.579 56002 4s aS ge 80,9 0,3565 KNOWN 
nee 30.0 1600.0 70,0 010386 ete whieh CALS 41 4a as 30.0 2720.0 ete Ate oon 7 
=| Dm NG Tea TPO eee TT 80,0 0,0240 hi ees EL 69 ___55 44 __3nin 36050 ral aarte Sere yn ee 
Heer rH £4580 8508 48 55,0 116828 Seer ie 0.815 er ie Ge 30.0 1280.0. 80.0 on KueN__3.866 2,494 al 
. g $ * 
——12__4)_4a__ dain S208 55.0 6.3805. Known area?) aieee iy rie Shh aes or 55.0 a i Cg 
1 a7 = ae. ; * —— 330 - 12512 KNOWN : ee ee gee de a ae ee ' 63,0 0.3585 KNOW : 
35 5448 16:0 pees 55,0 0.1692 KNOWN REIT] Ts he ae A: 20.0 5290.0 5540 1.2512 neran . 22357 44529 —_— 
mets ed “H ast sees 55,0 6.3805 KNOWN ep ao a a 2n.0 600.0 55.0 0.1892 KNOMN 1,361 
39 54 50 ee peaese 11040 0,0577 loin Ses aaa beige rea ag St ee 1610 9100,0 55.0 6.3805 KNUMN ' 
70 55 52 16.0 3780.8 aaa 0,2649 KNOWN 0,444.50; ses eae 79 54 a hoe 660.0 119,0 0.0577. —s«KNOMN “: 
: 2.5943 KNOWN 1,597 1.030 = 70 55 52 pie arnete S558 0,2649 KNUKN 0.387 
. 55.0 2.5943 KNOAN 1,597 1.030 
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STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 14 OUT OF SERVICE 


TABLE - SLS60 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 11 OUT OF SERVICE 


NUDE CUNNECTING PIPE ELEVATIe——CONSUMPTION + STATUS TOT HEAU - STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAD = STATUS PRESSURE HEAD 
NUMBERS INVERT FT crs MGD CONS FT H20 HEAD ELEVATION FT NUMBERS INVERT FT crs MGD CONS FT HO HEAD ELEVATION FT 
1 2 0 0 0 15.0 28,241 18,220 142,0 KNOWN 127.0 1 ee NY EES he Set CIN ELT a PP RI AY ee 142,0 KNOWN 127.0 
2 Bis 6... 7 b) 20,0 39,385 25,410 KNOWN 140,49 120,4 2 81 6 7? 0 20.0 39,385 25,410 KNOWN 142,21 122.4 
3 61 8 0 0 20,0 6,756 5.650 KNOWN 140,4 me ee iS 3 61 8 0 0 20,0 8,758 5,650 KNOWN 142,1 122.4 
4 ve .0n.. 8 638 20,0 21,795 14,060 KNOWN 139,5 119.5 4 Ee ee 20,0 21,793 44,060 KNOWN 138,12 116.4 
5 8 9 80. 40 40,0 71.720 -1,110 KNOWN 139,21 99.1 5 & 9 60 io 40,0 “1.720 -1,110 KNOWN 137,06 97,6 
6 2 6 1 3 10,0 7-B.742 -5.640 KNOWN 138,58 ae 968. <uele 6 e 6 1 3 10.0 8.742 -5,640 KNOWN 136,86 128,8 
7 ie 6, 0 6 45.0 0.697 0,450 KNOWN 145,86 98,8 7 1 0 0 0 45,0 0,697 04.459 KNOWN 143,85 98.8 
8 Se 16. 4756 "9 10,0 74,309 -2,780 KNOWN 136.2 126,2 8 S26 a7 ee 10,0 -4,309 =2,780 KNOWN 135,6 125.6 
9 106 57 45. 66 10,0 “4,541 -2,930 KNOWN i 126.4 9 16553) 15 ane 10,0 “4,541 =2,930 KNOWN 135,6 125,6 
10 ao Se 4 “G 10,0 “1.689 -1,090 KNOWN 137,6 127.6 10 RE BT MT: 10,0 71,689 -1,090 KNOWN  136,9 126.9 
11 154,.44..03 28 10,0 73.426 -2,210 KNOWN 132,> 125.5 ii 1514 13 28 10.0 73,426 -2,210 KNOWN 133,2 125,2 
12 ge 80" 35 34 20.0 -3,224 -2,060 KNOWN 139,U 119,0 12 @ SBE sis) 34 20,0 “3,224 =2,080 KNOWN 142,0 122.0 
13 ais 42) 2? 0 20,0 -3.036 +-1,960 KNOWN 138,¢ 118,2 ee ES 4i_42 417 0 20,0 3,038 _-1,960 KNOWN 136,0 
eA 02) 18 Wp 39.0 71,195 0.770 KNOWN 158,4 103,4— 14 CR eat oe: 35,0 71,195 =0,770 KNOWN 136,4 101.4 
15 18 19 73 oO 35.0 71.955 *1,260 KNOWN 134.4 9944 15 18 419 73\-<9 35,0 71,953 -1,260 KNOWN 132,7 9747 
16 REera7 375. 26 15.0 2.216 -1.430 KNOWN 135,7 120,7 6 BA 75 Gls 15 Oe 2216 od SS0e KNOWN 134.6 119.6 
17 UC BY By A 0 15.0 “1,550 -1,000 KNOWN 13>,1 120.14 17 190 78 are 0 15.0 ° -1,550 -1,000 KNOWN 134,0 119.0 
18 47 45 49 48 20.0 “2.495 -1,610 KNOWN se lye 8 11541 18 47 45 49 48 20.0 -2.495 -1,610 KNOWN 134.2 114,2 
19 74 20 24 25 15.0 70.837 -0.540 KNOWN 134,6 119.6 = A9 7420. 24 25" 15.0 -0,837_ _-0,540 KNOWN 135.2 4135 
Plo 78s 20-2) 8. 30.0 73,038 1,960 KNOWN 185.6525 Se Sark GS 5h 20 (Sim e0uret) a0 30,0 “3,038 =1,960 KNOWN 132.0 102.0 
21 eer esi c 22) 6 40,0 73,535 2,150 KNOWN 125,4 83,4 21 2023, 22) 0 40,0 73,333 -2,150 KNOWN 122,21 62.4 
22 $0 29 44 0 10,0 “4,231 -2.730 KNOWN 132,35 O56: ee eee Pe 80 9 4a 9 0 4252 a2 PSN KNOWN) = S456 124,35 
23 24.23 _33 34 10,0 “2.077 -1,3490 KNOWN 124.8 1440 23 24 23) 33)«(34 10,0 “2,077 -1,340 KNOWN 123.7 113,7 
24 43 65 64 52 15.0 “0,511 -0,330 KNOWN 129,U 114,0 24 45 65 64 52 15.0 “0,511 -0,330 KNOWN 128,21 113.4 
25 30 43 76 «#0 10.0 “0,682 -0,440 KNOWN 13U,0 120,0 25 AUIS pes EAI 40,0  _-0,682 0,440 KNOWN  129,0 
EE SE CR ee ee 71,938 741,250 KNOWN 126.2 diti1 26 RE i 15.0 *1,938 -1,250 KNOWN 125,21 110.4 
27 aa? 785 77 0 10,0 “0,541 *0,220 KNOWN 126,35 116,3 27 42 78 77 0 10,0 “0,541 0,220 KNOWN 125,4 115,3 
268 78 66 67 0 10,0 “0,511 -0.330 KNOWN 126,/7 116,7 ao ee 66 67 80 0 Ss 850 ENOUN 2 gee tee eee 
29 65 66 63 74 15,0 0,000 0,000 KNOWN SY oe 29 65 66 68 74 15,0 0,000 0,000 KNOWN 127,6 112.6 
30 76 $1 62 0 10.0 71.131 -0,730 KNOWN 120,/ 118,7 30 76 31 82 0 10,0 “1,132 *0.730 KNOWN 127,7 117.7 
$4 25 82 27— 9 10.0 -0,621 -0,.530 KNOWN 133,9 123,9 34 25 oe S27 eee oe 0.821 -0,530 KNOWN  432,9 
eres. 26_ 29.27... 0 10.0 72,418 °1,560 KNOWN _ 135.4 = 125.4 32 26 29 27 0 10,0 72.418 1,560 KNOWN 134,4 124,4 
33 64 63 62 0 20.0 72,077 -1,340 KNOWN 128,8 108,8 33 64 63 62 06 20,0 -2,077 1,340 KNOWN 127,86 107.8 
34 62 60 61 0 20.0 1.316 *0,850 KNOWN 128,9 108.9 _34 CY ES YES 5 Se Ey TR | 72.318 -0,850 KNOWN 127.9. 
$5 71. 60 59 10,0 “1,518 -0,850 KNOWN 128,6 (wae. 118.6 $5 71 60 59 0 10,0 71.318 -0,850 KNOWN 127,6 117.6 
$6 59 56 57 0 10,0 71,316 -0,850 KNOWN 128,7 118.7 36 99 58 57 0 10,0 71,318 -0,850 KNOWN 127,89 117.8 
37 61 58 56 0 15.0 “1.091 -1,220 KNOKN 129,1 114.1 37 $930 56. sh! 15,0 -1,891 -1,220 KNOWN 128.1 
38 560585. 55-9 15.0 “1,318 70,850 KNOWN 129.7 114.7 38 56 55 53 0 15,0 “1,318 -0,650 KNOWN 128,86 113,86 
39 57 55 54 0 15.0 71,318 -0,850 KNOWN 129.7 114,7 39 2a Le | 15,0 “1,318 -0,850 KNOWN 128,86 113.8 
40 San 530 51 "6 20,0 72,265 -1.460 KNOWN 130.2 110,2 40 _52 53 53) 0 20,0 _-2,263 *4,460 KNOWN 129.2 _ 109.2 
41 a2ieio) 50 0 35,0 “1,518 -0,850 KNOWN 134.1 ——— 99d — 41 45 51 So 0 35,0 “1,318 0,850 KNOWN 135,2 98,2 
42 49 54 50 0 15.0 “1,518 -0,850 KNOWN 132,0 117,0 i 42 49 54 50 0 15,0 1,318 -0,850 KNOWN 131,1 116.1 
43 77 67 68 oO 10,0 70,511 -0,330 KNOWN 12>,7 115,7 43 72 ST ob eee LUE 70,541 -0,339 KNOWN 124,60 114.6 
44 LE a ee | 15,0 3,007 *1,940 KNOWN 124.2 109.5 44 AL HOO ONE 15,0 73,007 =1,940 KNOWN 125.4 108,4 
45 41 40 39 0 15,0 0.930 =0,600 KNOWN 124,4 109,4 45 41 40 39 866 15,0 “0,930 0,600 KNOWN 125,4 108.4 
46 33 32 40 3a 20,0 “1,007 -0,650 KNOWN 124,4 104.4 46 33.32 40 38 20.0. =4,007 *0,650 KNOWN 125.4 103.4 
47 Soe 722.37 _.'6 60,0 1,069 =0,690 KNOWN 120 0 ee ee ee 608 de = 47 SP 72537 0 60,0 “1.069 -0,690 KNOWN 121,4 61,4 
48 72 «35 f) 0 25,0 71,999 °1,290 KNOWN 120,2 95,2 48 72 35 0 U) 25.0 71,999 -1,290 KNOWN 119,12 9454 
49 46 48 44 9 20,0 =4,820 =3,110 KNOWN 13>.5 115,3 nk EC LY EE TAL) 74,620 -3,310 KNOWN 134,35 eA es 
Piece So79 2-9 Sn 70,0 -1,596 -1,030 KNOWN 122,/ 52.7 AP AT Sa IC 70,0 "4.596 *4,050 KNOWN 121,7 5417 
54 38 37 36 «0 60,0 0.000 0,000 KNOWN 122,8 62,8 54 BU se *t 60,0 0,000 0,000 KNOWN 121,/ 6147 
52 mag 08 6 0 10,0 -1,596 -1,030 KNOWN 118,7 108,7 == A ee 8 71,596 1.030 KNOWN  417,7 10747 
53 gene fe. 0 0 20,0 -3,11D °2,010 KNOWN 112,9 a 92.9 53 22 0 0 0 20,0 “3,115 -2,010 KNOWN 111,6 9146 
54 34°35 ~=«079 n 20.0 “1.085 -0,700 KNOWN 122,38 102,8 - o4 34°35 «79 0 20.0 “1,085 -0,700 KNOWN 121,86 101,8 
55 68 69 79 0 10,0 0.715 -0,460 KNOWN 124,9 114,9 55 S669 70 07 10,0 70.7135 -0,460 KNOWN 125.8 113.6 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS -= DISCHARGE -- PIPE FROM TO DIAMETER LENGTH HAZEN (C) __RESISTENCE » STATUS == DISCHARGE = 
“* NODE NODE {NCHES FEET COEFFICIENT R=F(D+L+C) Beles 5 (Gre neg) NODE NODE INCHES FEET COEFFICIENT RaF(DyL.C) RES Crs MGD 
2 1 6 48.0 2880.0 67,0 0,0067 KNOWN 286,241 18,220 eS SSE eee ee ee I a a Pe ATTY KNOWN 28.241 18,220 
i a 2 oe ee 48.0 800.0 86,0 0.0012 KNOWN 2,100 1,355 81 2 3 48.0 800.0 86,0 0,0012 KNOWN 4,303 2.776 
6 2 6 4A.0 4960.0 86.0 0.0072 KNOWN 18,431 11.894 6 2 6 48.0 4960.0 86,0 0.0072 KNOWN 27,626 17,823 
7 2 12 48.0 1920.0 70,0 0.0041 KNOWN 23,054 14,874 the 2 12 48.0 1920.0 70.0 0.0041 KNOWN 7,451 _4,807 
Af 2 6 3 5 30.0 1600.0 65,0 0.0586 KNUWN 6,657 4,295 8 3 5 30.0 1600.0 65,0 0,0386 KNOWN 23,060 6,426 
9 4 5 48.0 2000.0 120,0 0.0016 KNOWN 21,793 14,060 9 4 5 48.0 2000.0 120,0 0,0016 KNOWN 24,793 14,060 
80 5 12 16.0 1280.0 75,0 0.5056 KNOWN 0,369 0,238 | 16.0 1260.0 7540 05056 KNOWN 34194 2,06 
ie. See 48.0 2060.0 120,0 0,0016 | KNOWN 26,361 17,007. 10 5 14 48.0 2080.0 120.0 0,0016 KNOWN 36,327 23,437 
1 7 6 16.0 11700.0 50,0 9.7854 KNOWN 0,698 0,450 1 ? 6 16.0 11700.0 50,0 9.7854 KNOWN 0,698 0,450 
3 6 8 4.0 4160.0 67.0 0,0234 KNOWN 12,726 8, 240 3 2 it ae CELL $718 a2 g234 eaoan £40280 9 gs 9 
A Xe eae 1920.0 86,0 0,0028 NOW 5 6 +0 ‘ ’ 70 KNOWN 33,543 24,642 
i6 9 8 16,0 552.0 40,0 a:948e KNOWN asa a 16 9 8 16.0 592.0 40.0 0, 7482 KNOWN 04280 0, 464 
47 8 18 40.0 3200.0 67,0 0,0180 KNOWN 8,963 5,783 ae 18 _.0y0180 KNOWN 10,252 6,644 
S020. __9 © 48.0 2240.0 ___ 86.0 0.0035 - KNOWN 24,212 15,622 2 ae 9 0.0035 KNOWN §=25,075 16,177 
15 9 11 16.0 4000.0 40,0 5.0552 KNOWN 0,386 0,249 15 9 11 5.0552 KNOWN 0,277) 0,178 
46 9 49 48.0 3350.0 85,0 0.0050 KNOWN 18,741 12,091 ee | gag 0.0050 KNOWN _49,976 12,888 
ee 34 ed 24.0 2720.0 0.0 _99,9999 KNOWN 0,001 0,000 14 40 11 90,0503 KNOWN 64779 4,374 
13 12 11 16.0 5120.0 40.0 6,4706 KNOWN 0,711 0,459 13 12 11 6,4706 KNOWN 1,028 0,663 
28 16 11 24.0 1650.0 135,0 0.0305 KNOWN 2.289 1,477 se ee ee L216 0, 0305 KNOWN 4,658 3,005 
11 BPs Less 40.0 1440.0 70,0 0,0031 KNOWN 39,489 12,574 11 le 13 99,9999 KNOWN 0,009 0,006 
12 14 13 48.0 960.0 120,0 0.0008 KNUAN 16,158 10,424 12 14 13 0.0008 KNOWN 26,587 17,153 
17 13 16 48.0 5120.0 120,0 0.0040 KNUWN 32,605 21,036 AT is 16 46.0 5120.0 120.0 0.0040 KNOWN 23,558 15,199 
“ 1834 {5S 24.0 3680.0 135,0 ____ 90,0680 KNOWN 9,010 5,813 16 14 15 24.0 3680.0 135,0 0,0680 KNOWN 6,546 5,514 
19 17 15 16.0 3840.0 63,0 2.0943 KNOWN 0,554 0,358 19 17 15 16.0 3840,0 63,0 2,0943 KNOWN 0,759 0,490 
73 15 20 24.0 1040.0 135,0 0,0192 KNOWN 7.611 4,910 ks 19.20 24.0 2040.0 35,0 0 0192 KNOWN 7,353 4,744 
78 ee Sb AF 3946 950.0 135,0 0.0059 KNOWN 12,121 7,820 75 16 17 30.0 950.0 135,0 0,0059 KNOWN 12.449 6,032 
26 16 32 48.0 1950.0 120.0 0.0015 KNOWN 15,958 10.296 26 16 32 48.0 1950.0 120,0 0.0015 KNOWN 13,551 8,742 
74 17 19 3n.0 1200.0 135,0 0,0075 KNOWN 10,017 6,462 74 Cede 30.0 1200.0 135.0 09,0075 KNOWN 10,140 6,54 
aS) eee. - 44.0 45,0 4550.0_ 120,0 0.0036 KNOWN 20,916 13,494 45 18 41 48.0 4550.0 120,0 0.0036 KNOWN 20,997 13,546 
49 18 42 16.0 5600.0 70.0 2,5133 KNOWN 1,117 0,721 49 18 42 16.0 5600.0 70,0 2,5133 KNOWN 4,121 0,723 
48 49 18 48.0 640.0 85.0 0.0010 KNOWN 15,565 10,042 os 48 49 1646.0 ~~—s-_ 6 400 85,40 0.0030 KNOWN 14,362 9,266 | 
20 19 20_ 16.0 3200.0 60,0 1,9101 KNOWN 0,702 0,453 => 20 19 20 16.0 3200.0 60,0 1,9101 KNOWN 0,873 0,563 
24 19 23 30.0 5600.0 50.0 0.2193 KNOWN 7,766 5,010 24 19 23 30.0 5600.0 50,0 0,2193 KNOWN 7.758 5,005 
25 19 31 16.0 2000.0 60.0 1.1938 KNOWN 0,712 0.460 1 es Ce te 16.0 2000.0 60,0 1.1938 _ KNOWN 
peemned ome 0 23-2 24 n= 672060 6640 014668 _ KNOWN _54275 3,403 21 20 21 24.0 $720.0 66,0 9, 4668 KNOWN 51187) 3,347 
23 23 21 20.0 5120.0 60,0 1,03509 KNOWN 1,173 0,757 23 23 21 20.0 5120.0 60,0 1,0309 KNOWN 4,261 0,843 
22 214 53 20.0 8470.0 70,0 41,2823 KNOWN 3,115 2.010 = 225s ie sae 2 8470.0 720.0 1.2823 KNOWN 2,040 
“en 22 25 20.0 1040.0 60/0 0.2094 KNOWN 54724 3,693, 30 22 25 20.0 1040.0 60,0 0,2094 KNOWN 5,742 3,705 
BS meS2y 22° 4A.0 1920.0 120.0 0.0015 KNOWN 11,600 7,484 hte ee, 3 Ps Ome e a0 120.0 0,0015 KHCKN EES (18 Ooms (See 
a4 22 49 48.0 3840.0 4120/0 0.0030 KNOWN 1,614 1.042 eae A et | ee A Pe 0.0030 KNOWN 0,734 0,474 
et53 33 46 30.0. 4800.0 80.0 0.0788 KNOWN 24210 1,426 33 23 46 30.0 4800.0 80,0 0.0788 KNOWN 2,123 4,370 
34628 SQ SHO eT aI60.0 he BB CO 0.4163 KNOWN 2,305 1,487 34 23 54 20.0 1760.0 55.0 0,4163 KNOKN 2,297 1,482 
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—— 16.0 3700.0 55,0 2.5943 a 1585 = 0,378 Ag +0 110,0 0,0577 KNOMN 0,639 
3 +5 KNOWN 1,597 1,030 riety = pe 55,0 0,2649 KNOAN r 6 0,394 § 
f 00.0 55.0 2.5943 KAUMN 1.597 1.030 = 


TABLE - SLS63 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPES 13, 15 & 16 OUT OF SERVICE 


TABLE - SLS64 
STUDY DAY: 2 PM, 1966 


REHABILITATION SEQUENCE 


PIPE 48 OUT OF SERVICE 


- ; - -s * STATUS PRESSURE HEAD 
ape CONNECTING PIP VATION = CONSUMPTION - STATUS TOT HEAD ~ STATUS PRESSURE HEAD NODE CUNNEGTING PIPE ELEVATION - CONSUMPTION - STATUS TOT HEAD = STA 
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39 57 55 54 0 15,0 “1,318 0,850 KNOWN 130,4 115.4 40 52 53 53 0 20.0 =2,263 -1,460 KNOWN 125,8 105.8 
40 Be 253. 5% io 20,0  -2.265 1,460 KNOWN  130,9 110.9 ALG ASG Shes 0 ee 35,0. -1,318 0,850 KNOWN 128.4 93.4 
min 45.94, 50 0 35,0 =1,318 0,650 KNOWN 134.8 9948 42 «49 «54 50 15°0 -4,348 -0,859 KNOWN 126.5 444.9 
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48 72 35 #0 0 25,0 71,999 =41,290 KNOWN 121,0 96,0 49 0 20,0 =4,620 -3,119 KNOWN 137,2 117.2 
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54 a4. 38" 79 0 20,0 “1,085 *0.700 KNOWN 125,7 105,7 55 0 =0,743 =0.460 KNOWN 2,7 
eee es ee a 70,713 0,460 KNOWN 125.7 Es 415.7 10.0 Sai Se. 
A ; PIPE FROM To AMETER LENGTH HAZEN (C) _RESISTENCE © STATUS == DISCHARGE e- 
RISES FROM TO DEAHETER_ LENGTH HAZEN (6), RESISTENCE. © STATES => DISCHARGE “se —_____ NODE NODE INCHES FEET COEFFICIENT ReFCDsCr€) RES CFS NaD 
ta ea NODE NODE INCHES FEET COEFFICIENT R=F(DeL+C) RES CFS MGD * 
2 1 6 48.0 2880.0 67.0 0.0067 KNOWN 28,241 18,220 
a a 6 48.0 2880.0 67,0 0,0067_ KNOWN 28,241 18,220 mats 3 2 4A.0 800,0 86,0 0,0012 KNOWN 4,934 3,183 
81 3 2 48.0 800.0 86,0 90,0042 KNOWN) 6 ¢ 187) 26708 6 2 6 48.0 4960.0 86,0 0.0072 KNOWN 19,4197 12,385 
6 2 6 48.0 4960.0 86,0 0,0072 KNOMN 47,823 11.499 S priheles Rte ooh esata inode ANON asta coma ete gs 
| kT Oe ee 1920,0 135,0 0,0012 KNOWN 25,829 46,664 Ss 8 3 5 30.0 1600.0 135,0 0,0100 KNOWN 3,824 82,467 
8 3 5 3o.0 = 160040 135,0 9.0100 KNOWN NS a9 0 aCe or 9 4 5 48,0 2000.0 420,0 0,0046 KNOMN 241,793 14,060 
9 4 5 48.0 2000.0 120.0 0.0046 KNOWN 21,793 14,060 80 5 19 465 128050. 178h0 0;5056 KNOWN 0485501554 
80. 5 12S 4G 2800 75,0 0,5056 KNOWN 0 B27 0.354 =; i014 48.0 2080.0 120,0 0.0016 KNOWN 23,042 14,866 
10 pre 14 42,0 2080.0 120,0 09,0016 KNOWN! 255756 27,515 1 7 6 146.0  11700.0 50,0 947854 KNOWN 0,698 0,450 
1 7 6 16,0 11700,0 50,0 947854 KNOWN 0,698 0,450 3 6 8 40.0 4160.0_ 67,0 __0,0234 KNOWN 17,574 11,338 
3 6 _8 4050 4160.0 67,0 0,0234 KNOWN 44,786 7,604 — 4 6 10 48.0 1920.0 86,0 0,0028 KNOWN 24,812 14,072 
4 6 io 48.0 1920,0 86,0 0,0028 KNOWN 26,234 16,925 16 9 8 16,0 592.0 135,0 0,0788 KNOWN 7,444 4,802 
16 9 8 16.0 592.0 0,0 99.9999 KNOWN 9.000 0,000 47 8 18 40.0 3200.. 6740 ~~ 04.80 KNOWN 20,710 13,362 
47 Gree ge 40.0 3200,0 6740 0,0180 KNOWN __7,477_ _4, 824 =5 fo 9 48.0 2240.0 86,0 0,0033 KNOWN 174166 11,075 
5 10 9 48,0 2240.0 86,0 0,0033 KNOWN 20,007 12,907 15 11 9 16.0 4000.0 135,0 0,5526 KNOWN 0,668 0.434 
15 ii 9 16,0 4000.0 0,0 99,9999 KNOMN 0,000 0,000 46 9 49 46,0 3350.0 85,0 0,0050 KNOWN 5,836 3,765 
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G25 S425, 43 48.0 960,0 120,0 09,0008 KNGHN Sp28 5 45760285665 rita aby ee uet 4a.0 5120.0 120,0 040040 KNOWN 30,349 19,580 
az: 1316 48,0 5120.0 120,0 0,0040 KNOWN 33,831 21,827 — 18 14 15 24.0 3680.0 135,0 0,0680 KNOWN 9,243 5,944 
St, 44 15 24.0 3680.0 13540 0, 0680 KNOWN 86 9,105 5,874 19 17 15 16.0 3840.0 63,0 2,0943 KNOWN 04702 0,453 
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Pere eee 20 ed 1040.0 3540 00492" KNOWN = 74675 4,952 a RISE LORPar LT 30.0 950.0 135,0 0.0059 KNOWN 43,660 8,813 
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4949 18 48,0 __640,0__ 8540 0,040 __KNOWN __46,925 40,919 TUN RES aL 16,0 3200,0 60,0 T,9i01 KNOWN 0,814 0,57 ——— 
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78 26 27 16.0 450.0 70,0 0,2020 KNOWN 1,495 0,965 77 27 43 16.0 1600.0 7040 0.7181 KNOWN 0,835 0,539 
77___ 27... 4346.0 4600.0 7040 0, 7181 KNOWN __04903 _0,583 ___ 6629. 28 3060 20000 7040 0.0420 KNOWN 5,712 3,685 
Ae Leven 26 30,0 2000.0 70,0 0,0420 KNOWN 7i727- 4,985 67.9. 2045 30.0 1920.0 7040 0,0403 KNOWN 44437 2,863 
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63 33293040 800.0 135.0 == 040050 __ KNOWN = 6.846 42 7 74 29°°~«35 16.0 3200.0 135,0 0.4261 KNOWN 04446. 0,288 
71 29 35 16.0 3200.0 135.0 0, 4261 KNOHN 0,084 0,054 82 31 30 14.0 3900.0 70,0 1.7503 KNOWN 21278 4.470 
82 31 30 16.0 3900.0 70,0 1,7503 KNOWN 1,837 1,185 27. 32 31 20.0 1600.0 50,0 1 
Qi S2e- 31 20.0 1600.0 50,0 040524 Lt SLE eee — Gime SAMS 24.0 1920.0 135.0 0.0355 KNOWN 04369 0.238 
SaSz 4 Shar (8S. 24.0 1920.0 13540 0.0555 KNOWN mes (C8 1a te O82 60 34 35 16.0 2800.0 135,0 0,3728 KNOWN 0,735 0,474 
60 «3435 16.0 2800.0 13540 0-37.28 HON OCB SS ean a ort) Sar ee 24.0 880.0 135.0 0.0163 KNOWN 2,421 4.562 : 
Cre eS 24.0 880.0 135,0 Sig 0165 eS KNOHN TEES S08 2488 59 36 «35 16.0 2080.0 80,0 0,7292 KNOWN 04137 0,088 
59. 36 ~35 16.0 2080.0 80,0 0,7292 BNONN emg 0 cS 9 SAP 0.258 58. | «S/Ee O86 16.0 2250.0 80,0 0.7816 KNOWN 0,570 0,368 
58 3736 16,0 2230.0 80,0 0,7818 MNORN ime o hoot mcss os ES a Tt el Y 0.8414 KNOWN 0,885 9.57, 
57 39 36 14.0 2400.0 80,0 0,8414 KNOHN 4,081 _0,698 56 38 37 30.0 1280.0 80,0 0,0240 KNOWN 4,882 3,150 
56 38 37 30.0 1260.0 80,0 0.0210 ROOAN BRO Seca eee 55 F2 36%" “39 30.0 560.0 80,0 0,0092 KNOWN 0,284 0,183 
55 39 38 30.0 560.0 80,0 0.0092 Sheil SURE SAE : 53.40 38 — Sn.n 6 40.0 80.0 0.0105 KNOWN 6.483 4,383 
53 40 38 30.0 640,0 80,0 0,0105 KANN Se 54 42 39 16.0 960,0 70,0 0.4309 KNOWN 4,918 1,238 
54 42 39 16.0 960.0 70,0 0.4309 KNOWN 2.462 1,588 51 41 40 30.0 1260.0 80,0 0.0240 KNOMN 13,675 6,822 
Sie At 40 30.0 1280.0 8040 0.0210 Re eee ee eee = 50.4442 dn 960.0 aoe 865 KNOWN 2.201 4,478 
50 41 42 16.0 960.0 80,0 053365 KNOWN 2.668 1.724 68 45 55 30.0 1280.0 70,0 0,0269 KNOWN 4,761 3,072 
68 45 55 30.0 1280.0 70,0 0,0269 KNOWN 6.122 5.943 41 45 44 30,0 2720.0 70,0 0,0572 KNOWN 0,555 0,358 
41 44 45 30.0 2720.0 70,0 0.0572 KNOWN 01796 69 55 44 30.0 1600-0 70,0 0,0336 KNOWN 2.452 1,582 
69 55 44 $0.0 70,0 0,0336_ _ KNOWN ___3,803 40 46 45 30.0 1280.0 80,0 0,0210 KNOWN 2,508 1,618 
40. 46 #245 30.0. 80.0 0.0210 KNOWN 1,219 39 45 47 16.0 2400.0 55.0 1.6828 KNOWN 4.022 0,660 
39 4547 16.0 55,0 146828 KNOWN =. 064 38 40 53 2n,0 2840.0 63,0 0,3385 _—KNOWN 24244 4,446 
38 46 51 20.0 1840.0 63,0 0.3385 KNOWN 2,351 72 4/ 48 20.0 5290.0 55.0 1.2512 KNOWN 1,368 0,883 
72 4/ 48 20.0 5290.0 55,0 1.2512 KNOWN 1,377 37 51 47 20.0 800,0 55,0 0,1892 KNOWN 1,416 0,913 
S25 St 47 20.0 800.0 55.0 0.1892 KNOWN = 203563 35054 46 16,0 9100.0 5540 6,3805 KNOWN 04634-0407 
35 54 48 16.9 9100.0 _ 55,0 6.3805 KNOWN 0,622 — 36 51 50 20.0 880.0 110,0 0.0577 KNOWN 0,825 0,533 
36 51 50 20.0 880.0 110,0 0.0577 KNOWN 01989 79 54 50 20.0 1120.0 55.0 0.2649 KNOWN 0,771 0,497 
79 54 50 20.0 1120.0 55,0 0,2649 KNOWN 0,608 70 5> 52 16,0 3700.0 55.0 2,5943 KNOWN 1,597 1,030 
70 55 52 14.0 3700.0 55,0 2.5943 KNOWN 1,597 


TABLE ~ SLS65 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 3 OUT OF SERVICE 


ATUS 


ToT 


_NODE 


CONNECTING PIPE ELEVATIO 


TABLE - SLS66 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 47 OUT OF SERVICE 


N 


- CONSUMPTION = STATUS TOT 


HEAD - STATUS PRESSURE HEAD 


NODE SONNECTING PIPE ELEVATION = CONSUMPTION = SI 
UMBERS INVERT FT CFS” MGD vy) | H20 HEAD 
CONS FT H20 HEAD ELEVATION FT NUMBERS INVERT FT CFS hab”. (CONS; FY Tue RESSURE H 
reel Pat ha ew 15,0 26,241 18,220 142.0 KNOWN P ae HEAD - Cheeta 
2m, 8f 7 6h? me 20.0 39,385 25,410 KNOWN 139.6 22710 = 1 € 2.10 88 15,0 28,241 16,220 142,0 KNO 
See eee te 20,0 8,758 5,650 KNOWN 139,6 ey ePiies ical tots 20.0 39.385 25,410 KNOWN ae 12748 
—_—_{— eo oo 8 20,0 24,793 414,060 KNOWN 13919 eae : = Bs 68 20,0 8,758 5,650 KNOKN iau.u saaee 
960 25 40,0 =1,720 1.110 KNOWN 139.4 o — -o-_f__f 20.0 21.795 14,060 KNOWN lang 
6 Pre eis 10,0  -8,742 =5,640 KNOWN 138.8 ae 2 ote 40,0 =1,110 KNOWN 139,8 —— 
7 ee ea er 45,0 0,697 0,450 KNOWN 143,8 ! 2 ot 10.0 -5,640 KNOWN 4138/8 
8 3916 47 «0 10,0 =4,309 ~2,780 KNOWN 134.2 SL Be 4.__-O__._o.__ 49.0 0.450 KNOWN 145.8 
9 16-5 «(15 «46 10,0 -4.541 *2.930 KNOWN 138,35 124.2 : a 160470 10.0 4.309 <2,780 KNOWN mabe eres 
1p 4 5 44 0689 4090 KNOWN 43649 ne 5 15 46 © 10,0 4,542 2,930 KNOWN © 130,/ 
1115 44 15 28 40,0 -3,426 2,210 KNOWN 13,9 aSe9 -Ao___4__5 14 9 __ 4010-11689 =1.090 KNOWN 23748 
i Mee er 20,0 3,224 2,080 KNOWN 139,0 sae ce ee El 10,0 -3,426 -2,210 KNOWN 136, ~~ 
43 an 42 47 9 20,0 3.938 4,960 KNOWN Gi ks ie ee aa ye Ot sas 20:0 -3.224 2,080 KNOWN 1394 
14210 42 «18 ~0 35-0 4,193 * 0,770 KNOWN LPL 11847 4342-12-17 p00 3038 21.960. KNOWN 139, 
5g 30 a9 7S Ne 35,0 -1,953 1,260 KNOWN 134,35 20508 ee ee tT eet e  atee ce ia Mie ae 
=e ee 45,0 _-2,216  -1,430 KNO z ers ee ee oe gl 35,0 -1,95$ 1,260 KNO a3: 
17 9-975 74 wo 15,0 =1,550 ohtb00 SAORN -—-}st 12016. pi Wee 4 se Wy a ee LY 2.216 -1.430_K oun ae ata 
18047: «454948 20,0 2,495 1.610 KNOWN AAO 120.0 Leto a 57S a0 15-8 22330 342 re 
Sigs aig 2a gs : ay : 134,2 114,2 18047 454948 3 mal 135,/ 
2 15,0 0,837 °0,540 KNOWN 4,4 20,0 2,495 -1,610 KNOWN 
20 78 20 21 ~«6 30,0 *3,038 1,960 KNOWN ere, 11914 1974 20 24 25 4510 -0,837. 0,540. KNOWN a aas 
24 adr 28° 122; 149 40,0 #3333 -2.150 KNOWN ale 103,7 20 7S (2022) 6 30,0 =3:038 -1.960 KNOWN > 132.2 
223029 44 gp) go 234 2,730 KNOWN saat aya 2121 a8 22 0 a0SD | -31933. -2s450 KNOWN 128.9 “/* 
a a aC eet i A kaa ene tia 
2 15,0 -0.541 -0,330 KNOWN 128,5 ' 10,0 72,077 -1,340 KNOWN 5,3 
25 30 43 76 2 bee ae 26, 113,3 24 43 65 64 52 é aoe 122,2 
Sarr ToS Se Se PL macs OL es OC 129,3 11913 25 30 43 76 9 ne ee san ea ane modes 129.2 
yok eek dele. celgea ceca KNOWN, 32839 11055 a ae a ca ere ee cea H eevee 
Siete ae 40,0  _=0,544_=0, ’ 415,47 me cherry <1) 0,0 ‘ pee 
5 a ' 0,512 0,330 KNOWN 126,1 ’ 10, 70,341 -0,220 KNOWN 26.6 
29 65 66 63 74 15,0 0.000 =i - : 116 28 78: 46.47 0 126, 
' ’ ‘ «NO SS oh Ee : 
30 76 «31 828 40,0 1,132 ts iy50, encwn as Aza? a Ce te 15,0 o1000 0.008 anon a 
31_—-¢5_—«82_ 27 10,0 _-0,621 0,530 KNOWN 135,06 aoe nde it fe tel 10,0 9 1,132 -0.730 KNOWN : 
ree ee 10,0 -2.446 1,560 KNOWN PELE ih — St eed ak =0,530. KNOWN tals 
0 20,0 -2,077 *1,340 KN , o 10,0 “2.418 -1,560 K ——"135,9 
a ae eS Ss 3st 83 62 tao Salary SiN3eo moun 9% 
10,0 =1,318 =0,850 KNOWN 37.9 ae ra - 0 _=3.538_ © 
Aa eee 10,0 -1,318 2850 KNOWN 12804 ae 36 eee ear 10,0 “1348 oes Known a8 ; 
BE CRE A tauee POR Gees Fe ee So 
. “Le =0, Settee 5 aa 9 ° 5 
e375 be ase ASO cavase KNOWN «4900 14,0 BoE SS See E0188 noun Sv ag 
a 0 0,0 -2,263 = ’ 0 15,0 -1, . 9 
41 pate ip zpet 221263. 11460 __ KNOWN 129,4 19944 4052 53 53g oot Ae 318 70.830' KNOWN 129,9 14/9 
42 -49:«54 «50 15/0 Frise ae ake 135,35 98,3 41. ~«-45~«<51~=«d5S0S 20.0 .-2.268 71,060 KNOWN ___4¥0e$ _agga __ 
' Fi 70,850 KNOWN 131,2 , ae =0,650 KNOWN 134,2 
43 7767 68 0 0,0 “015 ins 116,2 42 49 54 50 0 5,0 - = 3° 99.2 
a a a =1007=41940 KNOWN 197-0 rote a Laer a eC Ee s3e2 wu 
ce 15,0 0,930 =0,600 KNOWN 3° 0 o 0 19.0 3,007 -1,94 Saye 116,09 
_ 46 38 32_ 40 38 20,0 =t90 ; taney 108,9 45° 41 «4039 4 : av 4 OE SRC HN RE a TS 109 
20, +007 =0,650 KNOWN 4 ’ 0 15,0 -0,930 -0,600 KNO 09.8 
a7 357237 0 eh 107 0,650 KNO _124,0 104,0 46 33.32 4 +600 NOWN 124,8 
’ 71,069 1690 K e : 40 38 20,0 = to 109,8 
72 3 8) 8 abcd “A999 Shape now 1194/ ez a ae eS sed 
= 0 20,0 _-4,820 *3,110 KNOW ' a 25,0 1,999 1,290 KNO be Lh 
50 SG: 292.07 48 70,0 15 ‘ Nise e349) ep. eee ae 444 gee 49 46 48 44 : 1290 KNOWN 120,6 95.6 
71,596 *1.030 KNOWN 2.5 16 _ 46 44" pg 2940 -4,820 -3,110 KNOW : 
54 38487-3568 60.0 4 : 122, 52,3 50 36a 7 Ome ' N 132.4 
0 ’ 70,0 -1,59 s 129; 45 
—— as 41598__-41090__ KNOWN 14858 es 5138 87 388 a8 01000 0,000 KNOWN © aa80d 3314 
i) 20,0 =3,115 -2,010 KNOWN 11¢ = wee - Be Re ee -1,596 -1,030 KNO : 63.2 
54 34 35 (798 20,0 1.085 U 112,7 9247 a 53. 22 0 30.0 ras ee +030 WN 3.29.0 
2 55 68 69 70 ‘ ‘ eas 70.700 KNOWN 4122,4 102.4 54 3435 «79 ’ > oil =2,010 KNOWN 113.4 4 
10,0 74S 4A KN NE 3 45 eee a gy Ae rns as ub ee ates eatin coe ocean 125.2 1032 
& 4040 0,743 50,460 KNOWN 12542 44542 
PIPE FROM ANETER mann 
HAZEN (C)  RESISTENCE © STAIYS == DISCHARGE -2 
NODE NODE INCHES FEET OEFF STALY = = PIPE FROM TO DIAMETER LENGTH ; 
2 1 phic oration ons: ers whe NOE NODE INCHES "FEET COCFF CIENT Meer Deteel ee == DISCHARGE == 
——. 6 48.0 2880, 6 ae : crs Ne 
84 3 2 48.0 yor ee 0.0067 ____ KNOWN _26,241 18,220 2 4 6 4n.0 2880.0 67 ; 
ES EL WW 43510 gh: ROO sh cos cscs 6 2 6 48.0 4960.0 “ti nena KNOWN 348592, 490 
. s 5 30.0  4600,0 135.0 10012 ___KNQUN _291.226 18.835 Seat el ey 4e.a 1920.0 oastn tte KNOWN 154742 10,156 
5 48,0 2000.0 120,0 ; Ee 8 PRG ee ET) a abe KNOWN 27,504. 47,743 
80 5 12 46:0 1280; 75° 0, 0046 KNOWN 24,793 14,060 9 4 5 aa 00.0 135,0 0,0100 KNOWN 4,897 3,160 — 
103 taanvg-Sne0-8-dg0c0Osaude KNOWN Zes668Zesoaa ye Sy Se eT 2.0016 KNOWN 214793 14,060 
2 7 6 16,0  41700.0 50/0 atnoee OWN 24,068 16,044 10 5 14 48.0 poses 120,0 7 00 ae 
ee Ee 8 40.0 4160.0 : +698 0,450 1 7 6 16.0 anne t 10016 KNOWN 24,105 15,551 
4 Foceh Tae = =tEe 0.0 9949999 KNOHN 0,002 3 fs : 11700,0 50,0 9.7854 KNOWN 0, 69 
' : 86,0 0.0028 KNOW ——&__8 __40.0 4160.0 135 1698 = 0.450 
16 9 8 16.0 5 ‘ ‘ OWN 33,446 21,578 4 6 io . 10 0,0064 KNOWN 9,444 6 
OE a ee ee ee fof oaks Mint cqat 20M 70 ieee 
10 9 48. a , NOWN 04,358 0,231 Cy ee al i : ' ' KNOWN = 5,148 3 
15 11 9 tack Beane Pasty aret KNOWN 26,610 17,168 5 10 7) as ae aaataa 99.9999 _KNOW : +324 
= S 4 : ' ' KNOWN 0,828 ; 15 9 i . ‘ os KNOWN 
Teer RneyT aR TNs 171i at ae cg KMown 81455 ailong eee Si eerie *o5'0 215326 KNOWN 0284 Os383 
43 12 11 5 ‘ ' +0503 KNOWN 5,145. 3,319 14 10 or JOS ' +0050_ KNOWN 20,6 > 
ae Ty ieent tis eer 16,0 5120.0 135,0 0,6848 KNOWN ae 34 13 Te 11 24.0 2720.0 135,0 0,0503 eAoda — Sates 13,296. - 
__24.n 1650.0 135.0 1281 0 1,472 1 16.0 5120.0 135,0 729° 3,054 
11 12 13 48.0 4440.0 on eee 0.0505 __KNOWN 3.173 2,047 26 11 16 24.0 1650.0 rat 0,6618 KNOWN 2,114 
S20 54g eS 48.0 960.0 120,0 He KNGHNEe* S917 23.865 135 das hee te eae 
4b 3 16 aa rf ae prsise KNOWN 14,371 9.272 a2 14 13 48.0 960.0 Aare oitias KNOWN 23,028 
15 ; ae . Ll 27 ts . , ’ KNOWN 3,79 
49 <5 24.0 3660,0 135,0 0,0680 KNOWN 9,3 - 18 7 16 48.0 5120.0 120,0_ 0,0040 KNOWN agree 
15 16,0 3840.0 ~ +303 6,002 1 15 24.0 368 : 4 33,785 
1 , ’ 63,0 2,0943 KNOW 9 : 0.0 135,0 0,0680 KNOWN Oy — 
ae 24.0 1040.0 135.0 9.0192 nnoun __y'7ez_ 5 ase ere ae) 63,0 2,0943 pide 
1 30.0 95650 aL aa 0 ee KNOWN 74,792 5,027. “ 3 15 Pe , 0,526 
26 16 32 48.0 eoaete ao ote panes KNOWN 12,171 7,852 75 16 ret STH $3510. 020392 _ KNOWN 7,689 4.9 
i ee emer ME er Ge es om 
41 48, 4 4 0101 6,569.0 17 ‘ +004 KNOWN 2,7 
ike ate anne, faaie | gtstah pmo Salags "esais ois diet 190 __ 38st SRR _ At Hd 
— : 18 4849 640.0 ! WN 44105 0,713 49°18 16. : ? weAse KNOWN 204740 13,360 7 
a a ee ee ere oa eer cert a eb as 
3 30.0 5600.0 5 iy 1614 0,396 20 i9 16.0 3200. ere et ae KNOWN 5.794 
et eer 16,0 2000, Pos 0.2195 KNOWN 7,900 5 24 : nee 60,0 ~~ KNOWN 
= 000.0 6040 " 097 19 30.0 5600.0 
21 20 21 24.0 67 1,19368 KNOKN 829 0 25 ' 50,0 KNOW 
. 20.0 6 535 + Ee 5 6 N 
se noses 20.0 5120.0 pth es SNe pecoeny ances 21-20 $6.0 _ 2009.0 $008 KNOWN, 
=F 20-0 8470.0 7 $ 10 0.696 23 23 20 5 ‘ KNOKN 
30 22 25 20.0 104 Soe 1,2823 KNOWN 3,116 22 +0 120.0 60,0 N 
. 040.0 60,0 + 3,11 2,010 21 20-0 8470 KNOWN 
290 «32S 4a.0 19 ' 0¢2094 KNOWN 5,714 3.686 so 22 — 47020 70.0 KNOXN 
TE ee 45 piste ses 0.0045 KNOWN 20,433 13,183 29°32 stein es cas $040 KNOWN 
20 3840.0 120.0 L) 1920 
Fear kha 30. ry 0,003 KNOWN 40,488 6.766 4422 oo 120,0 KNOWN 18 
34 28a atsearetse 55'e 0,0788 KNOWN 24417-1559 sseee CP Bema TTP eee t KNOWN "81333 
’ ‘ . . aie: 
ae 25 24 16,0 25 +0 55,0 0,4163 KNOWN 2,327 1.5 34 a8 $00Ge8 80,0 KNOWN Te 
2 & 60.0 35 ' 504 23 Py 760, N 2,350 
aU ens 16.0 $360.0 435¢0 Bata ny 82k __0978 43____22 is.e 2560.0 1350 ehosed aeaitae 
6.0 2400, ‘ +618 4 60 aaa - WN 
oo A kt +t tae tread tro) 00062 KNOWN 74242 «4,672 cae ad A Shed 135,0 KNOWN 
> 30 20.0 800.0 63,0 aatiasae oN ae PETE GET $248 30,0 4960.0 iste oon 
6 16,0 3200,0 : 2110 2,072 76 25 20.0 = ie ' KNOWN 
-$i__30__26 20.9 _ 1600.0 7810 there ap esepdl | LUE $200, 2% isce lauece ace Det aeons 
Ba ce onan 20,052 G1%60,0 en beck —-14983__KNOWN_31943 > 2,546 S16 30 cnierccas 60,0 1,9101 KNOWN 
m8 og 28 ae? 16.0 450.0 70.0 Ee ee KNOWN 2,240 1,445 32.26 Th MEET 7640 0.1983 KNOWN 
—2i__27__43__36,0 _g600.0 70,0 0.7384 KNOWN 14468 0,947 7828 to 450.0 Stove 0,3544 KNOWN 
29. ~«268 Te Pape TTL ae 0.7161 KNOWN 0,893 0,576 Ge EES en +0 70,0 0,2020 KNOMN 
67 2843 30,0 «1920.0 rete eaaeee KNOWN 74619 -4,916 $6 azn 5620360019 70,0 0,7181 KNOWN 
6338 29 30. $ ' 0,0403 KNOKN 5 ’ 00.0 70,0 0104 ee Lt. SORE 
— 20 800.0 435.0 | 164000 (3,639 67 28 ‘ +0420 KNOWN 
Se Cy s) 3329 aca Suncast taps evn 
Q 16.0 3900.0 ise N 0,106 0,068 ot 71 29 ay aN _0,0050 KNOWN 
ae AS Te See ee ey cata, te” et Geer 
3 K ” . 
a Sk. 45 galas “Seren dents 010355 KNOWN 4 v608 4-084 #—# 0 1600.0 50,0 o:a3s¢___amomn gers 11240 
Crea eae ae acateidanes t 0,3728 KNOKN 0,830 0.5 1920.0 1350 . = ANON 075. 3,240 ae 
a eee 535 . +0355 KNOWN 1.629 
59 36 35 Te 80.0 43540 0,0163 KNOWN : 3 0 2800.0 135.0 ¢ 1.053 
: 2080,0 80 . 3,750 _2,439 ¢ 09,3728 KNOWN = 0,835.0, 5 
58 37 36 Prt +0 0,7292 KNOWN 0,382 24.0 880.0 _ 13549 0,04 ; ee 
‘57 239-34 0 2230.0 80,0 0.7818 SicuR Me eat mniace 16.0 2080.0 30,0 $0263 KNOWN 3,782 2.449 
56 38 16.9 __2400,0 80,0, 0.8414 : a. 408 n 2250.0 Le ige +389 «0,254 
pa 4. a 3060 1280.0 80.0 caeaen qo Lis7s 0,692 ee Ys 39 _ a goce eerie KNOWN 0,629 0 
. * 267 38 ‘t 8414 
53408 Sere 560.0 80,0 0, 0092 ou uiimtetacommctenn eee 0 1260.0 80,0 acaas peoun ie _ 
0 2 
50:9 640.0 = +061 0.040 55 39 10 KNUAN 6 
544239 16.0 TORE ee aaatee KNOWN 7,534 4,864 5340 386 560.0 80,0 0.0092 phen ape a 
51 41 40 30. ‘ 0,0 0,4309 RNOUN Oe eS SaaS _ -—— es 30.0 640.0 80,0 7 10> 0,037 
50 44a ree opehe 80,0 0.0240 SP a Ree ree Gk 0 960.0 7010 o20202 _ KNOWN __71564_4.878 
Sh, oe aan act 960.0 80,0 0.3365 eRe, Ce oe 5a 42 30,0 1280.0 80.0 a tecee KNOWN +453 1,563 “a 
+0 1280,0 70 See 16> 1,712 50 41 3 : ' +0210 KNOWN 16,76 
4. a4 45 30.0 27 0 0,0269 KNOWN 16,0 960.0 80,0 +761 «10,813 
. 20.0 70.0 6.021 3,885 68 45 ' ' 0.3365 KNOWN 2.6 
ee eT a i Soe hat Gtr cane ee eee 
: 1260.0 ~B0 ; Ys o3n732_ 2,395 ees Ree ‘ : ' +0572 KNUMN 0,7 
390 45a ee 10 0,0210 KNOWN : a ——59__44_____30.0.__..1600.0 ? “Le 9 
7 ‘ 2400.0 55,0 1,305 0,642 40 40 4 7 O.0 0.0536 KNOWN 3, 
3 4654 20.0 1840 ' 1,6628 KNOWN 1,080 0.6 5 30.0 1260.0 80,0 0,02 A —--5.. 764 __2.429 ___= 
78°. W2a een sett — hse 63,0 0, 3385 KNOWN rar aoe covgs 87 16.0 2400.0 . 10210 KNOWN = 14254 
. 290.0 <> 2,343 1,512 Z 38 46 . 55,0 1.6626 KNOWN 
37 $1 “7 20 55,40 1.2512 KNOW 2 51 20.0 1840.0 1,083 
+0 800.0 55 N 44377 0,888 IE 4 Fog ‘ $3.0 0.3385 KNOMN 
35. 544 ps +0 0,192 KNOWN 8 20.0 5290.0 55 2.348 
+0 ss 9100.0 55 14366 90,881 37 51 4 : 10 1.2512 KNOWN 
aa | Rares ott L AT) 6.3805 KNOW 7 20.0 600.0 1.377 
: 880.0 N 0,623 0,402 ae 35 54 > 55.0 0.1692 KNUMN 
79 54 50 20.0 110,0 0.0577 KNOWN 019977 0 eg 48 16.0 9100.0 55 1,364 
20 5 : 1120.0 55,0 0.264 1977 0,631 36 51 50 20. : +0 6.3609 KNOWN 04622 aa 
gee eet athea seek ee ened Lone eecesen coe A = 
1,597 1,030 70 b> 52 16.0 3700.0 pate oe KNOWN 0,612 
’ +5943 KNOAN 1.597 


TABLE ~ SLS67 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 5 OUT OF SERVICE 


TABLE ~ SLS68 
STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE 
PIPE 46 OUT OF SERVICE 


NODE CONNECTING PIPE ELEVATION - CONSUMPTION * STATUS TOT HEAD ~ STAIUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAU ~ STATUS PRESSURE HEAD 
NUMBERS INVERT FT crs MGD CONS FT Heo HEAD ELEVATION FT NUMBERS INVERT FT CFS MGD CONS FT H20 HEAD ELEVATION FT 
1 2 0 0 0 15,0 28,241 18,220 142,0 ~ KNOWN 127,0 — 1 2 0 n) 4 15,0 28,241 18,220 142,0 KNOWN 12740 
2 Be ary et 20,0 39,385 25,410 KNOWN 139,9 119.9 2 Lee Oe ek nT 20,0 39.385 25.410 KNOWN 14,1 120.4 
= a) ee ee 20,0 8,758 5,650 KNOWN 139,9 = 4119.9 3 61 8 » oO 20,0 8,758 5,650 KNOWN 14U,¢ 120,2 
4 9 0 0 0 20,0 21,795 14,060 KNOWN 140,2 120,2 ce Greigue tiene 20,0 24.795 14,060 KNOWN 140,> 120.5 
5 6 9 60 10 40,0 71,720 -1,110 KNOWN 139,/ 99,7 5 are) rt) 40,0 =1,720 41,110 KNOWN 1 earls wa ae Loo ta aa 
6 (Tecan ea 10,0 78.742 "54640 KNOWN _ 138,58 128.8. 6 2 Sate 3 10,0 78,742 -5,640 KNOWN 128,8 
7 1 0 0 0 42,0 0,697 0,450 KNOWN 145,8 98,8 7 1 0 0 0 45,0 0,697 0,450 KNOWN 98.8 
8 3.16 ©«47 0 10,0 “4,309 -2,780 KNOWN 136,0 126,0 8 Sik O47; 0 10.0 =4.309 -2,780 KNOWN 127.0 
Ree ke ede AG 0 454k 21980 KNOWN 1380 - 025.50 eee 9 16) 5 45) 46. 10,0 -4,541 =2,930 KNOWN 128,2 
10 4 5 14 0 10,0 71,689 1,090 KNOWN 138,6 128.6 x, 10 4 5.14 0 10,0 -1,689 -1,090 KNOWN 128,3 
11 15 14 13 28 10,0 73,426 *2,210 KNOWN 136,06 126.6 monlin p Use Léurte os emo -3,426 2,210 KNOWN si 127.3 
__ i ey ee ee 20,0  -3,224 -2,080 KNOWN 139,53 119.3 12 7 80 43 34 20.0 73,224 -2,080 KNOWN 139,06 119.6 
13 ewe, 42 0 20,0 3,038 -1,960 KNOWN 139,0 119.0 gee ris ple eee) 20,0 -3,038 -1,960 KNOWN Lg9 3 119,3 
14 an" 42° 28 0 35,0 71,1935 -0,770 KNOWN 139,1 1044 ier atten ee ae g 35,0 71,195 -0,770 KNOWN 139.3 ih a ake VLU 4 aie 
meee 8) 292-75" ~ 35,0 4,953. -1.260 KNOWN CRP Dee L005 oe 15 18 19 75 0 35,0 -1,955 -1,260 KNOWN 13>,4 100.4 
16 28 17 75 26 15,0 72,216 741.430 KNOWN 136,2 121,2 16 ZO Aen 2 3c 15.0 72,216 -1,430 KNOWN 136,/ 121,7 
17 19 75 «674 0 15,0 71,550 *1,000 KNOWN 13>,6 120.6 ay. 19°=«=75~«O74 0 45,0 “1,550 1,000 KNOWN “4136,1 12404 
18 S72 48: 49-48 20,0 72.495 -1,610 KNOWN _ 13>,0 115.0 18 47 45 49° «48 20,0 "2,495 =1,610 KNOWN 135,/ 115,7 
19 74 20 24 25 15,0 70,837 -0,540 KNOWN 135,0 120,0 ee oD 74 20 24. 25 19.0 0,837 0,540 KNOWN 13>,6 120.6 
20 yeucen 2. 9 30,0 3,038 =1,960 KNOWN 134,1 10444 LN AR ony) 30,0 -3,038 =1,960 KNOWN (ice ee 104.6 
- et ae 22 a et 7 asus 321430 BNOBN $2305 = ee YE ee ee 21 20 2Scae 0 40,0 “3.335 ©2,150 KNOWN 124,5 84,3 
fi =4, 72,730 W 13>, 125.2 ri ESSE Ce 4U,0 _=4,231.-2.730.. KNOWN _ 9 
23 24 23° «33 «(34 10,0 72.077 1,340 KNOWN 12>,0 115.0 23 24 23 35 34 10,0 pH r1.540 KNOKN 125.6 ACH 
24 aha eT ey ea I 70,544 "0.1330 KNOWN 129.0 414.0 24 43 65 64 52 15,0 70,511 -0,330 KNOWN 129,/7 EO 
25 30 43 76+ «=O 10,0 “0,682 0,440 KNOWN 130,0 120.0 ee 30.43.76 0 10,0 70,682 -0.440 KNOWN 130.7 120.7 
26 42 St 32 #0 15,0 71,938 41,250 KNOWN 126,2 111,2 26 TEI i 15,0 71,938 -1,250 KNOWN 126,9 111.8 
earxs ul od deter A he a | 10,0 -0,341 *0,220 KNOWN 126,58 116.3 Eee 27 2-78" 77 10 10,0 -0,341 °0,220 KNOWN 127.0 117.0 
28 78 66 67 0 10, 70,511 °0,330 KNOWN 126,8 116,8 = TI 78 66 67 ff 400 0544 0.550. KNOWN. 7,4 tine 
29 65 66 63 74 15,0 0,000 0,000 KNOWN 128,6 113,6 29 65 66 63 74 15,0 0.000 0,000 KNOWN 129.9 A143 
30 76 Sy 682 0 10,0 71,1352 -0,730 KNOWN 125,7 118,7 30 UGmisae Ser ant 10,0 -1,131 *0,730 KNOWN 129,4 119.4 
31 25.962 270 9 10,0 70,821 *0,530 KNOWN 134,2 124,2 Set TE a ae eee 10.0 70,822 -0,530 KNOWN 134,68 124,8 
32 26 29 27 0 10,0 72,418 41,560 KNOWN 135,6 125.46 32 26 29 27 0 10,0 -2,418 -1,560 KNOWN LI5e els 126,2 
33 64 63 62 OO 20,0 "2,077 "1,340 KNOWN  228,8 108,8 33 64 63 62 0 20.0 -2,077 1,340 KNOWN 129,2 109,5 
34 62 60 61 oO 20,0 71,318 -0,850 KNOWN 128,9 108.9 346260 6d 04 516 0,850 KNOWN 429,95 109.5 
$5 71 60 59 0 10,0 -1,318 -0,850 KNOWN 128,0 35 71 60 59 0 10,0 71,318 -0,850 KNOWN 129,3 119,3 
36 cc lia LY | 10,0 71,318 °0.850 KNOWN 128,/ 36 BI W938) 52) Vie 10,0 71.318 0,850 KNOWN 129,4 119,44 
37 6g 58 56 0 15,0 71,691 -1,220 KNOWN 129,0 poses St he ed est ee, AL) 71,691 -1,220 KNOWN 129,/ 114,7 
38 pe) oa SS 0 15,0 "1,318 *0,650 KNOWN 129,/ 38 96 55° 55 0 15,0 “1,518 °0,850 KNOWN 130,4 115.4 
39 SF) S55. 56. 8 15,0 71,318 -0,850 KNOWN PTY ae Se ee 39 Bt) 55) 54 0 15,0 71,318 -0,850 KNOWN 130,4 115,4 
40 2. 58. St 0 20,0 2.265 *1.460 KNOWN 130,21 oe et Tea te | 20,0 722265 74.460 KNOWN — 130,8 
41 45 51 50 0 35,0 71,318 *0,850 KNOWN 134,U 41 40 51 sa" id 35,0 =1,518 +0,850 KNOWN 134,7 99,7 
42 je Td a 15,0 71,318 0,650 KNOWN 132,0 42 49) 54) 30) 0 15,0 71,318 0,850 KNOWN 132,/7 12707 
43 2767 68 0 10,0 70,511 *0,330 KNOWN 125,8 Seen emit 67-16 BE ah 10,0 70,512 -0,330 KNOWN 126,4 = TS 
44 4469 #20 0 15,0 ~3,007 1,940 KNOWN 124,6 44 40 69r Lom en 15,0 -3,007 -41,940 KNOWN 12>,2 0 <1 0; oe 
= Lo 4i" 40 39 0 15,0 70,930 0,600 KNOWN  124,6 45 41 40 39 0 15,0 -0,930 -0,600 KNOWN 12>,2 110,2 
46 33°32 «#40 38 20,0 “1,007 +0,650 KNOWN 124,6 te, 33. $2 40 3a 20,0 —s- 4,007. 70.650 KNOWN 122,¢ 105.2 
47 ao ve. bz 0 60,0 “1,069 -0,690 KNOWN 122,6 47 39° #72 37 0 60,0 =1,069 -0,690 KNOWN 125,35 63,3 
48 72.35 0 25,0  -1,999 =1,290 KNOWN —_120,4 48 i2, SSo et 25,0 71,999 -1,290 KNOWN 121,0 96,0 
49 46 48 #44 0 20,0 “4,820 *3,110 KNOWN 135,0 49 $6. 4844 ft) 20,0 "4,820 -3,110 KNOWN 13>,/ ee es ae ews 
50 3679 °~« OO 0 70,0 71,596 -1,030 KNOWN 122,9 50 36679 0 t) 70,0 71,596 -1,030 KNOWN 125,2 53.5 
s le 36.37) —(36 0 _ 60,0 0,000 0,000 KNOWN 125,0 o1 $8 37 36 4 60.0 0,000 0,000 KNOWN 125,6 63.6 
52 MO ati 0 10,0 =1,596 41,030 KNOWN 118.8 52 70 Seep 9 Sa 10.0 71,596 -1,030 KNOWN, 119.2 109.5 
53 22 0 0 0 20,0 “3,115 °2,010 KNOWN 113,2 53 22 0 0 0 20,0 “3,115 -2,010 KNOWN 115,38 93,8 a 
54 Sass 79" "6 20,0 71,085 0,700 KNOWN 1235,0 54 34°35 79 «#0 20.0 -1.085 -0.700 KNOWN 125,6 103,6 
35 66 69 7000 10,0 “0,743 -0,460 KNOWN 123,0 aT} CEIESCT eral ans 10.9 701713 0.4460 KNOWN 125.6 SSA ee. 
PIPE FROM TO ODJAMETER LENGTH HAZEN (C) RESISTENCE © STATUS =+ DISCHARGE ew ~ ___ PIPE FROM [0 DIAMETER [LENGTH HAZEN (C) RESISTENCE » STATUS = DISCHARGE =~ 
NODE NODE INCHES FEET COEFFICIENT R®F(D+L+C) HES CFS MGD NODE NODF INCHES FEET COEFFICIENT REF(DsL»C) RES Ss Seah as 
2 a ne 4 48.0 2680.0 67,0 06,0067 KNOWN 26,241 16.220 a 2 2 i 6 Bie D. 2880.0 67.0 0.0067 __KNOWN 28,241 18,220 
81 3 2 48.0 800.0 86,0 0,0012 KNOWN 3,661 2,362 81 3 2 48.0 800.0 86,0 0,0012 KNOWN 4,245 2,739 i 
6 2 6 48.0 4960.0 86,0. 0.0072 KNOWN 15,123 9,757 6 2 6 48.0 4960.0 86,0 0,0072 KNOHN 417,020 10,984 
7 2 12 48.0 1920.0 135,0 0,004 KNOWN 27,924 18,015 eee ees ee 48,0 1920.0 135,0 0,0012 KNOWN 26,611 17,169 
ae - a 3 5 30.0 1600.0 135,0 0,0100 KNOWN 5,096 3,288 8 3 5 30.0 1600.0 135,0 0.0100 KINUWN 4,512. 2.941 a 
Tate we oe 48.0 2000.0 120,0 0,0016 |= KNOWN 21,793 14,060 ax 9 4 5 48.0 2000.0 120,0 0,0016 KNOWN 21,793 14,060 
80 5 12 16.0 1280,0 75,0 0,5056 KNOWN 0,866 0,559 ea ee 4 16,90 4280.0 7540 0,5056 KNOWN 0,861 0,555 
10 5 14 48.0 2080,0 120,0 0,0016 KNOWN 24,303 15,679 10 5 14 48.0 2080,0 120,0 0,0016 KNOWN 23,724 15,306 
1 7 6 16.0 41700.0 _—-50.0 _9,7854 KNOWN 0.698 0,450 1 7 6 16,0 11700.0 50,0 9.7854 KNOWN 0,698 0,450 
3 6 8 40.0 4160.0 135,0 0,0064 KNOWN 26,308 16,973 re Bee 8 AD A N60 0 135,0 0,0064 KNOWN 20,571 13,272 __ 
4 6 10 48.0 1920.0 86,0 0,0028 KNOWN 9,012 5,814 4 6 10 1920.0 86,0 0,0028 KNOWN 16,645 10,739 
et ae 9 16,0 592.0 135.0 0,0788 KNOWN 3,985 2,574 16 9 8 592.0 135,0 0,0788 KNOWN 4,186 2,704 
47 8 18 40.0 3200.0 135,0 0,0049 KNOWN 18,019 11,625 Se Ee ee i ee 40.0 $200,0_ 135.0 0,0049 KNOWN 20,449 13,193 
5 10 9 48.0 2240.0 0,0 99,9999 KNOWN 0,005 0,003 5 10 9 48.0 2240,0 135.0 0,0014 KNOWN 9,945 6,446 
a ee | ee 16.0 4000.0 1355,n 0.5326 KNOWN 14796 1,159 15 9 11 16.9 4000.0 135,0 0,5326 KNOWN 1,298 0,838 
46 9 49 48,0 3350,0 85,0 0,0050 KNOWN 1,246 0,804 46 eas 48,0 3350,0 0,0 99,9999 KNOWN 0,003. 0,002 
14 10 11 24.0 2720.0 135,0 0.0503 KNOWN 743170 4,724 14 10 it 24,0 2720.0 135.0 0,0503 KNOWN 4.926 3.178 
13 eee Ia 14.0 9120.0 135,0 0,6818 KNOHN 2.104 1,355 13 12 11 16,0 5120.0 135,0 0,6818 KNOWN 1,937 1,250 
28 11 16 24.0 1650.0 135,0 0,0305 KNOWN 4.196 2,707 26 ii 624.8 1650.0 135.0 0,0305 | KNOWN 44736 3.055 
i1 12 13 48.0 1440.0 135,0 0,0009 KNOWN 23,465 15,139 11 12 13 48.0 1440.0 135,0 0,0009 KNOWN 22,311 14,394 i 
eee ter = 14 13 46.0 960.0 120.0 0.0008. KNOWN 15,944 6,996 SS 12 14 13 48.0 960.0 120,0 0,0008 KNOWN 13,496 8,707 
47. 13 16 48.0 5120.0 120,0 0,0040 KNOWN 34,371 22,175 ee Pe es TI 16. 4860 5120.0 120,0_ 0,0040 KNOWN 32,768 21,144 
18 14 15 24.0 3680.0 135,0 0,0680 KNOWN 94165 5.913 16 14 15 24.0 3680.0 135,0 0,0680 KNOWN 9,035 5,829 eo 
Pt tert, 15 16.0 3840,0 63,0 2.0943 KNOWN 0,504 0,325 ae, 19 17 15 16.0 3840.0 63,0 2.0943 KNOWN 0,561 0,362 
73 15 20 24,0 1040.0 135,0 0,0192 KNOWN 74716 4.978 73 12 20. 24.0 1040.0 135.0 90,0192 KNOWN 7,643 4,934 
75 16 17 30.0 950.0 135,0 0,0059 KNOWN 12,237 7,895 75 16 17 30.0 950.0 135,0 0,0059 KNOWN 12,300 7,936 
26 16 32 46.0 1950.0 120.0 0,0015 KNOWN 24,143 15,557. 26 16 32 48.0 1950.0 120,0 0,0045 KNOWN 22,987 14,834 
74 ne 19 30.0 1200,0 135,0 0,0075 KNOWN 10,163 6,570 74 i/ 19 30.0 4200,0 135,0 90,0075 KNOWN 10,189 6,573 __ 
45 18 41 48.0 4550.0 120,0 0,0036 KNOWN 20,755 13,390 45 18 41 48.0 4550-0 120,0 0,0036 KNOWN 20,808 13,425 — 
i. Gua 18> 42 16.0 5600.0 70,0 2,5133 KNOWN es Oe Olt Coen 49 18 42 16.0 5600.0 70,0 2,5133 KNOWN 1,112 0,718 
48 49 18 48.0 640.0 135,0 0,0004 KNOWN 6,372 4,111 =a 46 ee ee | 48.0 640.0 135,09  0,0004 KNOWN 31967 2,560 = 
20 19 20 16,0 3200.0 60,0 1,9101 KNOWN 0,660 0,426 20 19 20 16,0 3200.0 60,0 1,9101 KNOWN 0,705 0,455 
—24 19 23s 30.0 —s: 560010 50.0 0.2193 KNOWN _7,872 5,079 24 19 23 30.0 5600.0 50,0 0,2193 KNOWN 7,853 5,066 
25 19 31 16,0 2000.0 60,0 1,1938 KNOWN 0,814 0,525 eae | eee} eae} 9 16.0 2000,0 60,0 1,1938 KNOWN 04794 0,512 
21 20 21 24.0 6720.0 66,0 0,46068 KNOWN 5,338 3,444 21 2u 21 24.0 6720.0 66,0 0,4668 KNOWN Sy SRO) SS 26ime ee 
pees.” 23 2s ee! 20's p: 5120.0 60,0 1,0809 KNOMN 44140 0,716 —s 23 23 21 20.0 5120.0 60,0 1,0309 KNOWN 1.138 0,734 
22 21 53 20.0 8470.0 70,0 1,2823 KNOWN 3.116 =.2,010 ays af ae 20:0 B4A7050 2 e702 dt 2828 KNOWN 3,116 2,010 
30 22 25 20.0 1040.0 60,0 0,2094 KNOWN 5,684 3,667 30 22 25 20,0 1040,0 60,0 0,2094 KNOWN 5,684 3,667 
29° 32 22 48.0 1920.0 120.0 0.0015 KNOWN 19,837 22,798 29 32 22 48.0 1920.0 120,0 0.0015 KNOWN 18,699 12,064 
44 22 49 48.0 3840,0 120,0 0,0030 KNOWN 9,927 6.405 eo 44 ge 49s 48,0 3840.0 120,0 0,0030 KNOWN 8,784 5,667 
33 23 46 3o.0 4800.0 80,0 0.0788 KNOWN 24364 1.525 33 23 46 3n.0 4800.0 80,0 0,0788 KNOWN 2,321 1,497 5 
coches SCL aa Te 1760.0 55.0 0,4163 KNOWN 2,321 4498 34 238 54 20.0 1760,0 55,0 0,4163 KNOWN 2,317. 1,495 
43 25 24 16.0 2560.0 135.0 0.3409 KNOWN 1,779 1,148 SC Seer ea) 16.0 2560.0 135.0 0.3409 KNOWN 1,764 4,138 
65 24 29 16.0 3360.0 135,0 0.4474 KNOWN 0,961 0,620 65 24 29 16,0 3360.0 135,0 0,4474 KNOWN 0,964 0,622 
64 24 33 34.0 2400.0 13540 0.0062  _KNUWN 74252 4,679 64 24 33 36.0 2400.0 135.0 0.0062 KNOWN 7,265 4,687 
52 40 24 30.0 4960.0 135,0 0,0509 KNOWN 6,946 4,484 _— pe. 1.40 24 30,0_ 4960.0 135,0 0,0309 KNOWN 6,976 4,504 
76 25 30 20.0 800.0 63,0 0.1472 KNOWN 3,223 2,079 76 25 30 20.0 800.0 63,0 0,1472 KNOWN 3,238 2.089 — a 
Beers 6" AA $200.0 60,0 1,9202 KNOWN 2002470 20 S15 Org 42 27 26 16.0 3200,0 60,0 1,9102 KNOWN 0,253 0,164 
31 30 26 20.0 1600.0 78,0 0.1983 KNOWN 34943 2,544 isi 30 26 20.0 1600.0 78.0 0.1983 KNOWN 31949 2,548 
32 26 46 20.0 1760.0 60,0 0,3544 KNOWN 2,252 1.453 32 26 46 20,0 176 60,0 0,3544 KNOWN 2,265 1,461 
78 28 27 16.0 450.0 70.0 0.2020 KNOWN 1,485 0,958 78 28 27 16.0 450.0 70,0 0,2020 KNOWN 1,495 0,965 
77 27 43 16.0 1600.0 70,0 0.7181 KNOWN 0,897 0,579 ae, 27 45 16.0 1600.0 70,0 0,7181 KNOWN 0.901 0,584 
66 29 28 30.0 2000.0 70,0 0,0420 KNOWN 7,677 4,953 66 29 28 30.0 2000.0 70,0 0,0420 KNOWN 7,719 4,980 
1 ST 1920.0 70,0 0,0403 KNOWN = 56820 3,666 67 28 45 30.0 1920,0 70,0 0,0403 KNOWN 5.713 3,686 
63 3s 29 30.0 800.0 135.0 0.0050 KNUWN 6,809 4,393 cee OSES Oe eae 30.0 800.0  __—135,0 0,0050 | KNOWN 6,839 4.442 
71 29 35 16.0 3200.0 135,0 0.4261 KNOWN 0,092 0,059 71 29 35 16.0 3200,0 135,0 0,4261 KNOWN 0,083 0,054 
82 31 30 16.0 3900-0 70,0 _.1+7303_ KNOWN 1,851 1,194 82 31 30 16.0 3900.0 70,0 1,7503 KNOWN 1,643 1,189 
27 32 31 20.0 1600.0 50,0 0,4514 KNOWN 1,658 1,199 eee, 32 31 20.0 1600.0 50,0 0,4514 KNOWN 4,870 1,206 
62 34 33 24,0 1920.0 135,0 0.0355 KNOWN 1,634 1,054 62 $4 33 24.0 1920.0 135,0 0.0355 KNOWN 1,651 1,065 
Beg. 54) 35 46,0 2600.5 - 13540 0,3728 KNOWN 04836 0,539 ee. 60 $4 35 16.0 2800,0 135,0 0,3728 KNOWN 0,839 0,542 
61 37 34 24.0 880.0 135,0 0.0163 KNOWN 3,787 2,443 oe al Fl 3734 24.0  _—_—*880,0 135,0 0,0263 KNOWN 3,808 2,457 
59 36 35 16.0 2080.0 80,0 0.7292 KNOWN 0,390 0,252 59 36 35 16,0 2080.0 80,0 0,7292 KNOMN 0,395 0,255 
58 37 36 16.0 2250.0. 80,0 0.7618 KNOWN 0,629 0.406 58 37 36 16.0 2250.0 80,0 0,7618 KNOWN 0,630 0,407 
57 39 36 16.0 2400.0 80,0 0,8414 KNOHN 1,078 0,696 57 39 36 16.0 2400.0 80,0 0,6414 KNOWN 1,082 0,698 
56 38 37 30.0 1260.0 80,0 0.0240 KNOWN 6,307 4,069 56 38 37 3.0 1260,0 80,0 0,0210 KNOWN 6,329 4,083 
55 39 38 30.0 —-560,0 60,0 0,0092 KNOWN 04060 0,038 | i‘ 55 39 38 $0.0 560.0 80,0 0,0092 KNOMN 0,064 0,042 
53 40 38 30.0 640.0 60.0 0.0105 KNOWN 7,565 4,880 Oe 2 383.0 640.0 80,0 0.0105 _KNOAN 7,582 4,892 ae 
54 42 39 16.0 960.0 70,0 0.4309 KNOWN 2.455 1,584 54 42 39 16.0 960.0 70,0 0.4509 KNOWN 24464 = =1,590 
51 41 40 3o.0 1280.0 _ 80,0 _ 0.0210 KNOWN 164774 10.822 51 41 40 30.0 1280.0 80,0 0,0210 KNOWN 16,822 10,853 
50 41 42 16,0 960.0 80.0 0.33565 KNOWN 2,663 1,718 50 41 42 16.0 960.0 80.0 0,3365 KNOWN 2,669 1,722 
68 43 55 30.0 1280.0 70,0 0.0269 KNOWN 6,067 3,914 68 43 55 30.0 1280.0 70.0 0,0269 KNUAN 6,102 3,937 
past. - 44 45 30.0  _2720,0 70,0 0,0572 KNOWN 0,751 0, 484 ane 41 44 45 $0.0 2720.0 70,0 0,0572 KNOMN 0,766 0,507 
69 55 44 “3040 1600.0 70,0 0,0536 KNOWN 3,758 2.424 Se Ee Es ER Te 1600.0 70.0 0.0336 KNOWN = «3,793 2,447 
40 46 45 30.0 1260.0 80,0 0,0210 KNOWN 1,261 0,814 40 46 45 30.0 1280.0 80,0 0,0210 KNOWN 1,228 0,792 
_39 45 47 16.0 2400.0 5540 1,6628 KNOWN 14,082 0,698 39 45 47 16.0 2400.0 55.0 1,6828 KNOWN 1,084 0,699 
38 46 51 20.0 1840,0 63,0 0,3385 KNOWN 2.347 «1,514 . 38 46 51 2.0 1840,0 63,0 0,3585 KNOWN 2.350 1,516 
72 47 48 20.0 5290.0 55,0 1.2512 KNOWN 1,377 0,889 72 47 48 20.0 5290.0 55.0 1,2512 KNOWN 1,377 0,889 
a eee | 47 20.0 Ch eT IP 0.1892 KNOWN G5 865.) 2 ORO. eee 37 51 47 20.0 800,0 55,0 0.1892 KNOWN 1,363 0,880 
35 54 48 16.0 9100.0 55.0 6.3805 KNOWN 0.622 0,401 35.54 48 16.0 9100.0 55,0 6.3805 KNOWN 0,622 0.401 
36 51 50 20.0 880.0 110.0 0.0577 KNOWN 0,983 0,634 36 51 50 20.0 880.0 110,0 0,0577 KNOWN 0,987 0,637 
729 54 50. 20.0 i Wf a): ae I 0.2649 KNOWN 0,614 0,396 79 34 50 20.0 1120.0 55.0 0,2649 KNOWN 0,610 0.393 
70 55 52 16.0 3700.0 55.0 2.5943 KNOWN 1,597 1,030 70 55 52 16.0 3700.0 55,0 2,5943 KNOWN 1,596 1,030 


TABLE - SLS69 TABLE - SLS70 


STUDY DAY: 2 PM, 1966 STUDY DAY: 2 PM, 1966 
REHABILITATION SEQUENCE REHABILITATION SEQUENCE 
PIPE 4 QUT OF SERVICE PIPE 6 OUT OF SERVICE 
NUDE CONNECTING PIPE ELEVATION = CONSUMPTION - STATUS TOT HEAD = STATUS PRESSURE HEAD NUDE CONNECTING PIPE ELEVATION - CONSUMPTION = STATUS TOT HEAD - STATUS PRESSURE 
; t : IPE. 1S TOT URE MEAD 
NUMBERS INVERT FT crs MGD CONS FT Heo HEAD ELEVATION FT NUMBERS INVERT FT crs GD CONS FT H20 MEAD = =ELEVATION | 
1 2 0 9 b) 15,0 28.241 18,220 142,0 KNOWN 127.0 1 2 0 0 0 15,0 28.241 18,22 2,u 
2 a a Aa | 20.0 39.385 25,410 KNOWN 139.5 119,3 2 ef 6 a Tae 8 20.0 39,385 we eas KNOWN trie a sere 
3 61 a 9 9 20,0 8,758 5.650 KNOWN 139,35 sexs Ee. 119.3 ee 3 b1 8 b) 0 20,0 8,758 5,650 KNOWN 146.6 aoe 
4 Sn aee ne 20,0 21.795 14,060 KNOWN 139,4 119.4 4 oF - (= 6-6 20,0 24,793 14,060 KNOWN 146,> iehas 
5 8 9 80 40 40,0 =1.720 1,110 KNOWN 138.9 98.9 5 8 9 80 10 40,0  -4,720 =1,110 KNOWN  146,0 10640 
6 2 6 1 3 10,0 “8,742 5,640 KNOWN 135,68 128,8 6 2 - - 
7 1 0 9 0 45.0 0,697 01450 KNOWN 145,58 98.8 7 1 - : ; ae ae oak pha tate 
8 3 16 47 fh) 10,0 “4,509 =2,780 KNOWN 13>,5 125,3 8 3.16 «47 0 10,0 “4,309 =2,780 KNOWN 138.4 =e 
9 16 5 15 46 10,0 -4,541 -2,930 KNOWN 1S Sie es 12h 9 1605 15 (46 10,0 -4,541 -2,930 KNOWN 138,> 
10 4 5 14 «0 10,0 “1,689 =1,090 KNOWN 135,9 123,9 rd T) We S240 10,0 71,689 *1,090 KNOWN 138,/ 
ii 15 14 13 2A 10,0 -3.426 -2,210 KNOWN 134,2 124,2 Sige soit cas ee “40,0  -3,426 *2,210 KNOWN 139,53 
12 7 80 13 a1 20,0 73.224 -2,080 KNOWN 138,2 s-aee 8 E Se te Mer 12 7 60 13 11 20,0 73,224 -2,080 KNOWN 145,06 
a ve te a 0 oe euetoe eissse sapclet ree 118,14 13 PY woe | ee) Ae 20,0 73,038 +1,960 KNOWN 145,0 
12 1 0 35, “1. -0. e 103,3 a 24 10°12 218 0 35,0 -1.193 *0.770 KNOWN ~~ 145,27 
15 18. 40733 35,0 *1,953 =1,260 KNOWN 135,8 = ay 15 16° 49°73 9 35,0 “1,953 =4, K ¥ 
16 28° °37°—«-75~—26 15,0 72.216 1,430 KNOWN 134,° 119.6 16 28 37. 78° "26 15,0 “piaie oa he saad 
17 19 75 74 0 15/0 1,550 1,000 KNOWN 134,1 11944 al aden) Sa ee , 0k. S800 ot, 08m : 
18 47 45 49 48 20,0 “2.495 -1,610 KNOWN 135,9 1135.9 18 47 “3 es : ses 21495 siete RNOWN 13es3 
' : ‘ Pe atone A te 49° 48 0 72,495 o4, 0 
19 74 20 24 25 15,0 -0,637 0,540 KNOWN 135,6 118.6 19 74 20 24 25 ae 7 2hi340 KAOuN 13918 
20 73. 20-25 6 30,0 -3.038 -1,960 KNOWN 135,0 103,0 peer 0S 265 et ech See0) ae = 1.960 KNOWN 38, 
21 23. 23.22 o_ 40,0 3,335  -2.150 KNOWN 126492 2 82,5 24 gf ac rad 0 40.0 -3,333 -2,150 KNOWN 127.8 
22 30.29 44 ~«»O0 10,0 =4,231 -2,730 KNOWN 134,0 124.0 22 30.29 44 20 10,0 74,231 +2 : 
ay 24 23 33 34 19,0 =2,077 4.340 KNOWN 1254! 113,7 TEDL LP a RL EL 10,0 =2,077 #4, 
2 S864 32 13 70.542 -0+330. KNOWN  _ 927,0 eee FY iy 5 24 43 65 64 52 15.0 70.5 - KNO 
25 30 43 76 «0 10,0 =0.682 =0,440 KNOWN 128,98 118.8 25 30 43 76 0 10.0 role82 cease KNOWN 133,3 
as a2 a - 0 eo Tease ee — 12>,0 110.0 ral (se .e ee S k tom hiner Cr 1,938 -1.250 KNOWN  129,8 114.8 
j eet eed o 10,0 -0.342 0.220 KNOWN 122,23 OTS 27 42,78 #77 #0 0,0 “0,341 +0,220 KNOWN vi 
28 78 66 67 t) 10,0 70,512 0,330 KNOWN 122,> 115.5 28 78 66 67 0 10.0 0.511 rol3se KNOWN 15013 0 
29 65 66 63 74 15,0 0.000 0,000 KNOXN 127,4 112.4 29° 65 66 63 71 45,0 0,000 0,000 KNOWN 132,0 7 == 
30 76 31.82. 8 10,0 “4,131 =0,730 KNOWN 127,> See ey ERED eee 30 76 31 82 0 10,0 “1,131 *0,730 KNOWN 132,5 
$1 25 62 27 4 10,0 70,821 0,530 KNOWN 132,8 122.8 34 45°" og) 71> 6 10,0 -0,821 =0,530 KNOWN $34,0 
a 26 By e2 Q a tessa ae a: Aho 124,2 $2 26 29 27 0 10,0 -2:418 1,560 KNOWN 439, 5— 
_3S3___ 64 66S 62 a | rat eT __KNOWN 107.6 4 - ° 2 
Tima ee 20,0. 1,318 -0.850 KNOWN 12747 10707 Sar Shere 4 pein ce sie ce eae. Keowee” agasa 
35 71 60 59 0 10,0 -1.318 *0,850 KNOWN 127,4 117.4 = arr] 
oh. Ue hed 1 mt Rey EEL lapels ass ' 35 72% 60) 59: -@ 10,0 1,318 =0,850 KNOWN 132, 
St ee eae’ ctiake, chem) ag 37 6h 58 a 8 $308 cdseea cacean RNOWN Saeed 
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11 iz 13 48.0 1440.0 70.0 v. 0031 KNOWN 35,0358 23,250 a 12 13 sant 1440.0 70.0 0.0031 KNUAN 56,295 23.415 
a2) 4° 43 48.0 960.0 120.0 0.0008 KNOWN = 40/015 25,816 42, 3% (43 48.0 960.0 120.0 0.0008 KMUMN 40,422 26,079 
07 15 16 48.0 5120.0 120.0 0,0040 KNOWN 70,658 45,586 17 13 16 48.0 5120.0 120.0 0,0040 KNOWN 41,322 46.014 
18 14 15 24.0 3680.0 65,0. 02030 KNOWN 14,260 9.200 16 14 i5 24,0 3680.0 65,0 0, 2630 KNOWN i4,230 9.i8i 
19 17 15 16.0 3840.0 63.0 2.0943 KUHN 34195 2,064 19 17 15 16.0 3840.0 63,0 2.0948 KNUXN 2,875 1,855 
73 1> 20 24.0 1040.0 66.0 0,0722 KVUMN 14,077 9.082 73 15 20 24.0 1040.0 66.0 0.0722 KNOWN 13,726 8.855 
75 ~=«i6 17 30.0 950.0 “8040 T,0156 KNOWN 26,370 17,013 75 16 1? 30.0 950.0 “$0.0 0.0156 KiUWN 31.960 20.6190 
26 16 32 48.0 1950.0 120.0 0.0045 KNOWN $9,917 25,753 26 16 32 4,0 1950.0 120.0 0.0015 KNUHN $5.162 22.685 
74 17 19 30.0 1200.0 80.0 0.0197 KNOWN 20,509 13,232 74 1/ 19 50.0 1200.0 80.0 0.0197 KNUKN 26,419 17.044 
oy 1043 48.0 4550.0 120.0 0/0036 KNOWN SB, 512 ‘a at AL 48,0 4550.0 120.0 7.0036 KNOWN 55,129 22, 664 
49 168 42 16.0 5600.0 70.0 2,513 RNORN 49 16 42 16,0 5600.0 70.0 2.5133 KNOWN 1:896 1,223 
48 49 18 48.0 640.0 85.0 0,040 KNOWN 48 49 18 48.0 640.0 85.0 0.0010 KNOWN 24,071 15,530 
20 «i920 16.0 3200.0 60.0 T.910i KNOWN 20 i@-5 20, «= 86,0 3200-0 60.0 1.9101 “KNOWN 3.05 2.003 
“24 19 23 30,0 5600.0 50.0 0,2193 KUHN 24 19 23 3n.0 5600.0 135.0 0.0349 KNOWN 25.354 16,357 
25 31 19 16.0 2000.0 135.0 0.2663 KNOKN 25 31 19 16.0 2000.0 135.0 0.2065 KNUAN 3.482 2,247 
21 20 21 24.0 6720.0 66.0 0.4668 KNOWN ia 20 o 21 = «24.002 6720-0——«C 0.4568 RNOWN 11.437 7,379 
23 2s 21 20.0 5120.0 60.0 1.0509 KNUHN 23 28 21 20.0 5120.0 60.0 1.0509 KNOKN 7.612 4.911 
ead EE + he 20.0 8470.0 79-0 4:2 B25 KADHY, ‘ 22 21 53 20.0 8470.0 70.0 1.2823 KNOWN 91225 5,950 
30 22 25 20.0 1040.0 135.0 +046 KNOWN 23, 30 eee ee) mn 20n0) 1040.0 155.0 0.0467 KNOWN 20,389 13,154 
29 32 22 48.0 1920.0 120,0 0.0015 KNOWN $0,354 19,583 29 32 22 48.0 1920.0 120.0 0.0015 KNUAN 24,586 15,862 
49 22 48.0 3840.0 120,0 0.0030 KNOWN 04475: 8 398s 44 49 22 48.0 3840.0 120.0 0.0030 KNOHN 3,052 1,969 
3s 46 23 30.0 4800.0 135,0 0,0299 KNUAN 1,612 1,040 it semi Fa 3o.0 4800.0 135.0 T0297 KNOAN 6,304 4,067 
34-28 54 20.0 1760.0 55.0 0.4163 KNUHN 5,927 3.824 34 28 54 20.0 1760.0 55.0 0.4163 KNOHN 6.075 3.919 
43 2> 24 16.0 2560.0 135.0 0.3409 KNUWN 5.1/4 3,338 D 43 25 24 16.0 2560.0 135.0 0+3409 KOHN 4,792 3.066 
65 24 29. 16,0 3360.0 50,0 2,6102 KNOWN 1,405 0.905 65 24 29 16.0 3360.0 “50.0 Z,6i02- — KNUAN Tiss U.7a7_ 
64 24). Say 36.0 2400.0 60.0 0.0162 KNOWN 14,241 9,188 64 24 33 36.0 2400.0 80.0 0.0162 KNOWN 124295 7,932 
52.40 24 Sou 4960.0 80.0 0.0514 KNOWN 41,354 7,325 52 4924 3n.0 4960.0 80.0 0.0814 KNUAN 9.562 6.182 
76 25 30 20.0 600.0 135.0 9.0559 KNOWN 17,075 11.016 76 25 30 20.0 800.0 135.0 0.0559 KNOWN 14,445 9,319 
42 26 27 16.0 3200.0 135.0 0.4261 KNOWN 0,263 0,182 42 26 27 16.0 3200.0 135.0 0,4261 KNOWN 1,197 0,772 
Si 0 26 20,0 1600.0 135.0 0.0719 KNOWN 286149 11,709 30 2620.0 1600.0 135.0 0.0739 _KNUMN 14,044 9.061 
32 26 46 20-0 1760.0 135.0 0.0791 KNUWN 13,418 08,657 32 26 46 20.0 1760.0 135.0 0,0/91 KNUAN 8.397 5.417 
78 26 27 16.0 450.0 70,0 0,2020 KNOKN 2,875 1,654 78 28 27 16.0 450.0 155.0 0.0599 KNUAN 16561 91.007 
er 27 43 16.0 1600.0 70.0 0.7181 KNOHN 2,381 1.536 77 2/43 .6.0 2600.0 135.0 0.2131 KUHN 2.092 1,349 __ 
66 29 28 30.0 2000.0 70.0 0.0420 KNUMN 47,572 11,337 1 66 29 28 30.0 2000.0 70.0 0.0420 KNUMN 13,614 8,783 
67 28 43 30.0 1920.0 70.0 0.0403 KVUWN 13,505 8,713 67 28 43 30.0 1920.0 155.0 0,0120 KNUHN 104745 6, 932 
33 29 30.0 800.0 65.0 0.0195 KNOWN 15.369 9.928 ~~ 65. 2 39 r,t 800.0 65,0 0,0193 KOHN 12,252 7.994 
71 3 29 16.0 $200.0 80-0 1.1218 KNOWN 1-652 1.053 71 33 29 16.0 3200.0 80.0 1.1218 KNUMN 1+057 0,662 
82 a 30 1640 3900.0 70.0 1.7503 KNOWN 3,012 1,943 | 82 31 30 16.0 3900.0 1.7503 KNUAN 1.529 0,987 
Lech Yd 32 34 20.0 1600.0 50.0 0.4514 KNOWN 5.415 3.495 27 320 = 20s OO 0.4514 KNUAN 6,457 4,153 
62 34 33 24,0 1920.0 6540 O.is72 KNOWN 4,712 5,040 62 34 33 24.0 1920.0 0.13572 KNUKN i 272 
60 34 35 16.0 2600.0 80.0 0.9616 KORN 1672300 1,141 60 34 35 16.0 2800.0 0.9616 KNUHN 16554 0,989 
613 34 24,0 880.0 75.0 KNOWN 8,682 5.602 —_ 61 3/3424 880.0 0.0483 KNUHN 7.304 4.712 
59 36 35 16.0 2060.0 80.0 KNOWN 21157 1-392 59 36 35 16.9 2080.0 0.7292 KNURN 1.7/0 1.142 
56 ct 36 16.0 2230.0 80.0 KNOWN 1,792 1,156 58 37 36 16.0 2230.0 0.7616 KNUAN 1,654 1.067 
‘57 39 36 1650 2400.0 80.0 KNOWN 2.613 1.686 5? 39 36 16.0 2400.0  _—=— 60.0 0.8414 _KNUWN 2.364 1,525 
=r 38 7 30.0 rer 60.0 KNOWN 13-715 8,847 56 38 37” 30,0 «1280.0 80.0 0.0210 KNOWN =12,197 7.869 
55 38 39 $0.0 560.0 80.0 0,0092 KNUAN 0.115 0,074 55 38 39 30.0 560.0 80.0 0,0092 KNOWN 0.392 0.253 
53 40 38 30.0 640.0 80.0 0.0105 KNUKN 16,077 10,372 53 40 3830.0 640.0 BD 0.0105 KNUMN 14,836 9,572 
yor, 42 39 16.0 960.0 70+0 0.43509 KNOXN 77 3,062 54 42,~—~«(39 16.0 900.0 70.0 0.4509 KNURN 4,220 2.723 
mechs 43. 40 30.0 1280.0 80.0 0.0210 KNUMN = =$16322 20,208 51 41 40 30.0 1260.0 60.0 0.0210 KNOWN = 28,308 Bees 
50 4 4 16.0 960, 80.0 0.3365 KNOWN 4,936 3,184 50 41 42. 16.0 960.0 60.0 0.3565 KUHN 445/71 1949 
68 3 $4 30+0 Teeect 70.0 0.0269 KNORN 44,692 9,479 68 45 55 30.0 1260.0 70.0 0.0269 KNUWN 11,651 7.516 
41 44 45 30.0 2720.0 135.0 0.0170 KNUAN 2,525 1,629 41 4> 44 30.0 2720.0 135.0 0.0170 KNURW 0,787 0,508 
69 55 44 30.0 1600.0 70.0 0.0536 KYUAN 9943/6 o Lf | ean 55 44 30.0 ~~ 1600.0 435.0 0,000 aK NUWN 6,329 4,083 
40 46 45 30.0 1280.0 135.0 0.0080 KUHN 2,617 40 46 45 $0.0 1260.0 155.0 0.0080 KNOWN 5,606 3,617 
39 45 47 16,0 2400.0 55.0 1.6628 KNOKN 3,034 39 4> 47 16.0 2400.0 55.0 1.6820 ANUAN 2.961 1.923 
38 46 51 20.0 1640.0 63,0 0.3585 KNUWN 6.911 x { ee Yee Ft _ 20.0 1840.0 63.0 + 0.3585 KNUAN 6.816 4.398 
72 a7 48 20.0 5290.0 55.0 1.2512 KNOWN 3.154 f 72 ay 48 20.0 5290.0 55.0 1.2512 RNUAN 3,126 2.017 
37 51 47 20.0 800.0 55.0 0.1892 KNUAN 2.519 } 3? 51 47 20.0 800.0 55.0 0.1892 KNUAN 2,563 1.653 
35 54 48 165 9100.0 55.0 6.3805  KNUWN 16423 35 54, 48 16.0 9100.0 55.0 6.3805 KNUWN 1,431 0.923 
a oT) 2570 860.0 110.0 0.0577 KNOWN 1,649 1,064 36.CO*OSL 50 20.0 680.0 110.0 0.0577 KNUAN 1,510 0.974 
79 54 50 20.0 1120.0 55.0 0.2649 KNOWN 2-025 1.306 79 54 50 2n.0 1120.0 55.0 0.2649 KNUAN 2,164 1.396 


70 5> 52 16.0 3700.0 55.0 _—-2.5943 KNOWN 3,673 2,370 _— ery >> 52 16.0 $700.0 55.0 2.5943 KIVUAN 3.673 2,370 


TABLE SLS-74 
STUDY DAY: 


YEAR 2020 


THIRD STAGE OF REHABILITATION 


STUDY DAY: 


TABLE SLS-75 
YEAR 


2020 


FOURTH STAGE OF REHABILITATION 


RUDE CUNNECTING PIPE ELEVATION - CONSUMPITUN - STATUS TO! HEAU ~ SIAIUS PRESSURE HEAD NUDE CUNNECTING PIPE ELEVATION = CONSUMPTION = SIATUS TOT Head ~ SIATUS PRESSURE HEAD 
NUMBERS INVERT FI crs MGD CONS es) HEAD ELEVATION +1 NUMBERS INVERT FT CFS GO CONS fT Heo HEAD ELEVATION FT 
a. Ga 15.0 49.699 32.064 100,0 KNORN 145.0 1 0 b) 0 15.0 48.570 160.0 
2 8t-> 6. oF 8 20.0 81.990 52.897 158.2 KNOAN 138.5 ee 2S SS as A 81.288 52 Be) Li dae 
3 [Se ae | ee 20.0 13.291 6.575 = 15853 = _iKNOUn 138.5 — 3 Po ar) 20.0 13,543 8.738 158.2 
fo F Doo ce 20.0 50.695 32.834 Tt KNOWN aariy 4 6402 5 20,0 52.474 33,854 ‘ 15/.9 
8 9 80 10 40,0 =3.05$ -1.970 KNOWN 152. . 5 _9 89 10 40,0 =3.055 -1.970 KNOWN 152.2 115.5 
3 Zo Gg 0 Gig 942 9 6402 KNOWN 35058 2 1 6 ar ieee 10,0 14,942 -9,640 KNOWN 151.2 141.2 
= a + 0 eae 45,0 -2,914 -1,680 KNOWN TT 34,9 7 0 i) fi) 45.0 -2.914 -1.880 KNOWN gu.3 35.3 
8 3.16 «47 0 10,0 -7,.5786 -4,760 KNOWN 132.4 8 16 47 i] 10,0 -7.378 -4,760 KNOWN 143.3 _ 
9 16 5 15 46 40,0 KNOWN Z = 133.0 9 5 15 46 10,0 7,765 -5.010 KNOWN 143,38 
0 Sac nt ae ioe EL KNOWN 136.7 10 5 14 0 10.0 -2.914 -1,880 KNOWN 14/,9 
rr 15 14 13 28 10.0 KNOWN 130.9 11 (14 13 28 10,0 -5,874 -3.790 KNOWN 141.9 
12 7 860 135 4 20,0 -5.766 -3.720 KNOWN y as 134.4 12 60 135 11 20.0 =5.766 =5.720 KNOWN 157.5 
13 ii 12 17 0 20,0 =5,594 -3,480 KNOWN 132.0 13 42.27 20.0 5,394 -3.480 KNOWN 151.9 
14 de 42: 48 'p 35,0 2,139 -1.380 KNOWN 117-7 14 12 469 35.0 =2,139  -1,580 KNOWN 152.4 
15 16 19 75 0 35.0 -3.579  -2.180 KNOWN 66.2 15 1s” 4a. 0 35.0 =3,379 =2,180 KNOWN 137.5 
16 28 17 75 26 15.0 =3.79T_ —=2 KNOWN 126.0 16 17-75 26 1>,0 -3,797 2,450 KNOWN 142,1 
17 19 75 74 0 15.0 -2.666 -1,.720 KNOWN 116.4 17 15 74 0 =2.666 -1,.720 KNOWN 135.9 
18 47 45 #49 «48 20,0 4,278 -2,760 KNOWN 230 .V se ee 4850: eee 18 45°49 «4A =4.278 -2.760 KNOWN 140,0 
i9 74 20 24 25 15,0 -i.441=0.930 KNOWN 122.8 O75 19 74 20 24 25 -1.441 -0,930 KNOWN 130.4 
20 43 20 21 0 30,0 -5.394 -3.480 KNOWN 115./ 83.7 20 F526) - ote sige -5.5$94 -3.480 KNOWN 150.2 
21 21 23 22 0 40,0 -9.82/ -6.540 KNOWN | 101.35 61.3 21 Ziad ae o -9.827 -6.340 KNOWN iis.6 
2 30 29 44 0 10,0 -7.254 =4,680 KNOWN 139.2 129.2 22 $0 29 44 «0 -7,254 -4,680 KNOWN 140.4 B 
23 2423 35 34 10,0 -5.565 -5,.460 KNOWN 109.9 99.9 23 2423 335 34 75.363 -3.460 KNOWN 11.2 ‘ 
24 45 65 64 52 12.0 -0.6835 KNOWN 119.7 a Oe keer 24 43°65 64 52 =0.885 -0.570 KNOWN i24,5 19.5 ~~ 
=e 80 48, a 18 10,0 =1.178 -0.760 KNOWN 126.9 116.9 25 30 43 76 #0 71.178 KNOWN 151.2 
26 42 31 32 «#0 1>.0 -4.446 -2.670 KNOWN 115.2 98.5 26 4231 _ 32-9 KNOWN 120.0 
27 Ze 8. O27" Fe 10.0 -0.77> KNOWN 115.4 103.4 27 4210577 18 KNOWN 120.7 
28 78 66 67 0 10.0 =1.195 KNOWN 1135.7 105.7 28 78 66 67 0 KNOWN 121,0 
29 65 66 63 71 13.0 -0.655 KNOWN 112.2 100.5 29 65 66 63 74 KNOWN 122.0 
50 76 31 82 0 10,0 71.938 O KNOWN 122-600 112.2 or ET) 76 31 82 O KNOWN 1a0.¢) 9 a Ht c“ 
Ge Fy 25 62 27 0 10,0 -1,426 KNOWN 123.5 115.5 $1 25 62 27 0 KNOWN 152.4 
$2 26 29°27" 8 10,0 -4.139 KNOWN 139,68 129.8 pd et ee TS Sar KNOWN 14u.9 
53 64 63 62 0 20,0 -3.56> KNOWN 11/.9 9748 33 64 63 62 0 KNOWN 125.5 
Sa 62 60 6t oO 20.0 =2.247 KNOWN 117.5 9.5 34 62 60 61 0 KNOWN 125,6 
$5 71 60 59 0 10,0 -2.247 KNOWN 116.2 106.5 35 PAS See KNOWN 122./ 
See ee eee a a oh EL 1 KNOWN Ape 9 $6 29 58 57 «(0 KNOWN 125.1 
57 61 58 56 0 15.0 -3.240 KNOWN 121.4 106.4 37 61 58 56 0 KNOWN 124.1 
38 56 55 53 0 15.0 -2.247 KNOWN 125,/ 106.7 _38 $5 53 0 KNOWN 122.8 
_$9 57 55 54 0 15.0 2.247 KNOWN _ 125./ ‘s 198.7 39 27: 55 (54 0 KNOWN 123.8 
40 be PSs 5s 0 20,0 ~3.890 KNOWN 123.4 105.4 40 52 53 51 06 KNOWN 12/1 
41 45 51 50 0 35,0 -2.247 KNOWN 150,¢ 101-2 44° 45 54 50 KNOWN 137.4 
42 49 54 59 9 15,0 -2.247 KNOWN 130.5 115-3 42 49°54 50 «0 KNOWN igi. 
43 77 67 68 0 10,0 -1.195 KNOWN 112.0 102.6 43 17 67 68 60 KNOWN 12u,u 
44 41 69 0 9 15,0 -6,851 KNOWN 109.4 94.4 44 ‘4.695 9 6 KNOWN 11/.é 
45 41.40 39 0 15,0 2,108 KNOWN 109.4 94,4 45 42° 40° 3% 8 KNOWN 117.5 
46 S332 40 38 20.0 2.278 KNOWN 109.4 89.4 46 $3. 32 40 «38 KNOWN 117.4 
47 39-72; St 6 40,0 2.418 KNOWN 102.4 45.9 47 3972 37 9 KNOWN 119.9 
46S /2_— S55 9 0 25,0  -4.557_ KNOWN — 104.0 79.9 48 42 35 t) C) KNOWN 112, 
49 46 48 44 0 20.0 6.231 KNOWN ose aera 49 46 48 «44 0 KNOWN 140,4 
50 360679 0 0 70,0 “3.673 KNOWN 106.35 3 >0 36 7 9 KNOWN 114.4 
“Sf - 38 = 37 34-9 60,0 -2.743 KNOWN 106.3 46.3 51 38 3 36 ‘ KNOWN 14, 
52 70 0 9 0 10.0 3.673 KNOWN eu.yY 70.9 52 70 0 9 0 KNOWN e8./ 
23 22° 58. 30) [0 20,0 -9.222 KNOWN 2c.” 2.9 53 22 0 KNOWN 32,1 
5443579 ~~ 20-2480 KNOWN 106.8 7 a 86.8 D4 34.35 =«79~«OO KNOWN SRE ee LE 
o5 68 69 70 0) 10,0 -1.643 KNOWN 104.7 99.7 >5 68 69 70 0 KNOWN 11/,> 
PIPE FROM (0 DIAMETER LENGTH HAZEN (C) HESISTENCE = STATUS =~ DISCHARGE == PIPE FROM TO DIAMETER LENGTH HAZEN (C) HESISTENCE = STAIUS == DISCHARGE -= 
NODE NODE INCHES Feer COEFFICIENT R=FC(DeL+C) Re CFS “GD NODE NODE INCHES FEET COEFFICIENT AFC D+L-C?) Reo crs MGD 
2 4a poe aA.o 2860.0 67.0 0.0067 KAUN saree rea ernee 2 1 6 48.0 2860.0 67.0 0.0067 KNUWN = 48,570 31.335 
81 5 2 48.0 800.0 86.0 O,ou1e KNUWN ’ +94 81 3 48,0 800. 86 0.0012 KNOWN 171.94 
6 2 6 4a. 4960.0 86.0 0.0072 KNUAN 43,181 27,858 6 2 5 48.0 pitt TRO ALES KNOWN ah a +t 
7 Te 46.0 1920.0 70.0 0.0041 KNUKN 41,826 26,965 7 2 12 48.0 1920.0 70,0 O.0u41 KYOHN 42,300 27,290 
8 $ 5 30.0 1600.0 65.0 0.0586 KNUHN 1042/4 6,629 8 3 5 50.0 1600.0 65.0 0.0586 KNOWN 10,527 6.791 
9 4 5 48.0 2000.0 120.0 0,0016 KNOWN 30,893 52,834 9 ry 5 48.0 2000.0 120.0 0.0016 KNOWN 5 A 
80 > 12 16.0 1260.0 75.0 0.5050 KNOWN 16625 1,048 80 > 12 16.0 1280.0 75.0 0.5056 KNOWN 1,592 1.027 
10 > 14 48.0 2080.0 120.0 0.0016 KNUAN 564489 $6,445 10 > 14 48,0 2080.0 120.0 0.0016 KNUWN 58,355 37,648 
1 6 7 16.0 _41700.0 300, 907854) __ _RAOWN 25914 2 880 1 6 7 16.0  41700.0 50.0 7854 KRU ’ < 
3 “6 6 40,0 4160,0 6 “0.0254 KAUWN 23,910 15.426 3 6 8 40.0 4160.0 67.0 0.0234 KNUAN = 23,192 14.963 
‘4 6 10 48.0 1920.0 0.0028 KNOKN = 91,113 32,976 4 6 10 48.0 1920.0 86.0 0.0028 KNUAN 49,527 31.953 
16 9 8 16.0 592.0 ’ __0,7482 KNUHN 04835 0.539 16 9 8 16.0 592.0 “40,0 0.7462 KNOAN ’ T.536 
47 ~e i8 40.0 3200.0 0.0180 KNUAN 17,367 11.205 47 8 18 40.0 3200.0 67.0 0.0180 KNOMN 16,644 10.738 
> 10 9 48.0 2240.0 0.0U33 KNOWN §=644,622 28.917 5 10 9 48.0 2240.0 86.0 0,0033 KNOWN 43,366 27,978 
15 9 11 16.0 4000.0 920532: KAGAN 02622 s 0.488 i5 y Ti 16.0 4000.0 40.0 . KNOWN : ° 
er 48.0 3350.0 “0.0050 “KNUAN =—-S5, 601 22.968 46 9 49 3350.0 85.0 0.0050 KNUWN = $4,181 22,052 
14 10 11 24.0 2720.0 0.6109 KNUHN 3,377 2.179 14 10 11 2720.0 35.0 0.6109 KNUWN 3,247 2,095 
13 12 11 16.0 5120.0 6.4706 KNOMN 1,467 _0,959 is ae 42 3120.0 40.0 5.4706 KNOWN Ty 5 
260, 40a 24,0 1650.0 0.4929 KNOWN 0-390 025i 28 16 11 1650.0 30.0 0.4929 KNUWN 0.619 0.400 
11 12 13 48.0 1440.0 0.0031 KNUMN = 56,198 23,354 11 12 13 1440.0 70.0 0.0031 KNOWN 36.707 23,682 
12 14 13 0.0008 KNUAN = 41,060 26,503 12 14 is 9o0.0 120.0 . . . 
17 +13 16 T0040 KNUAN 71,885 46,377 17 15 16 5120.0 120.0 0.0040 KMUWN 67,218 43.367 
16 14 15 0.2630 KNUMN 13.270 8.561 18 14 15 3680.0 135.0 0.0680 KNUMN 20-310 13.103 
19 a/ 15 2.0945 KNUAN 2.395 1.518 19 i7 is . , U.S KNOWN T7359 _1.12z 
7S. «15 ~=«0 0.0722 KNUAN . . 73 1> 20 1040.0 155.0 0.0192 KNUMN = 28,670 12,045 
75 16 17 0.0156 KMUHN = $2,091 20,678 75 16 17 950.0 80.0 0.0156 KNOKN 25,4366 16.365 
26 16 32 0.0015 KNUAN — $5+646 22,997 26 i632 1950.0 120.0 : . > 
aa ae 19 7 0.0197 KNOWN 27,035 17.441 74 17 19 1200.0 80,0 0.0197 KNUHN = 20,961 13.523 
45 18 41 greene ei Seuss eaeee a 18 41 4550.0 120.0 0.0036 KYUWN 35,190 22,703 
49 16 42 +513 KAO ‘ . i8 5600.0 70, Z513S ° 
“4 43", ae = 0.0010 KNOWN 24,865 16.042 48 49 if 640.0 aie 0.0010 KNOWN 24,708 15.944 
20 19 20 0.4261 KNUHN 5.146 3.320 20 19 20 3200.0 135.0 0.4261 KNOWN 0,756 0,488 
24 19 23 0.03549 KNUWN 24,094 15.545 24 Ue ao tok 5600-0 zi Py ° = 
— 2 32 19 0.2665 KNOWN o . 25 31 19 2000.0 135.0 0.2063 KNOWN 4,901 3,162 
21 20 21 0.1242 KNUWN =214995 7.739 2 6720.0 135.0 0.1242 KNUWN 14,055 5-38 
23 23 21s 20.0 5120.0 0.2500 KNOWN 7,054 4,551 23 25 21 5120.0 135.0 0.2500 KNOWN ’ 
22 21 53 20.0 6470.0 1.2825 KNOWN gaaee ee 22 21 53 6470,0 70,0 1.2823 KNOWN 9,223 5.950 
su 22 25 20.0 1040.0 0.0467 KNUAN 20.26 13.06 30 22 1040.0 135.0 0.0467 KNOWN 6,904 0.945 
29 ___ 32 22 48.0 1920.0. __-120,0 0.0015 KNUHN 25,054 16,152 29 32 A 1920.0 120.0 0.0015 KNOWN PARED tise 
44 49 22 48.0 3840.0 120.0 0.0030 KNOWN 2.505 1,616 a4 49 22 3840.0 0.0030 KNUAN 1,242 0.801 
33 238 46 30.0 4800.0 135.0 0.0299 KNOWN 4,395 2,835 33 25 46 4800.0 O.0299 KNOWN 5.813 3.750 
34. ___ 23 34 20.0 1760.0 _135,0 _——. 0.0791 __—=KNOWN 7,292 4.704 34 23 54 1760.0 0.0791 KNOWN 478 824 
43 25 24 16.0 2560.0 135.0 0.3409 KNOWN 5.215 3.363 43 25 24 2560.0 0.3409 KNOWN 5.219 3.367 
65 24 29 14.0 3360.0 50.0 2.8102 KNUMN 16252 0.795 65 24 29 3360.0 2.8102 KAUHN 739 0.477 
_44 24 33 36.0 2400.0 60.0 0.0162 KNUAN 13,008 8.392 64 24 33 2400.0 0.0062 Raougietate 664 
52 40 24 30.0 4960.0 80.0 0.0834 KNOWN 9.906 6.391 5 52 40 24 4960.0 0.0509 KNOWN 11,406 7,359 
76 2> 3o 20.0 600.0 135.0 0.0559 KNUAN 13,695 8.964 76 2> 30 800.0 0.0359 KANUMN 617 
ie 26 ge 16.0 3200.0 135.0 0.4261 KNOWN 0.514 42 26 27 3200.0 0.4261 KNUAN 0.518 
31 su 26 20-0 1600.0 155.0 0.0719 KNUWN 13,304 31 30 26 1600.0 135.0 0.0719 KNOMN 146 
32 26 46 20.0 1760.0 155.0 0.0791 KNUAN 8.394 32 26 46 1760.0 135.0 0.0791 KNOWN 4,957 
79. 36 27 16.0 450.0 135.0 0.0599 KNOWN 2.324 78 28 27 450.0 135.0 0.0599 KNUAN . cr 
7 27 43 16.0 1600.0 135.0 0-2i31 KNOWN 2,063 77 27 435 1600.0 155.0 0.2132 KUHN 1,919 «1.238 
66 29 28 30.0 2000.0 135.0 0.0125 KNUKN = 15,005 66 29 28 2000.0 135.0 0.0125 KAUN 14,127 9.414 
67 28 43 30.0 1920.0 135.0 0.0120 KNOWN 11.487 67 28 43 1920.0 135.0 0.0120 ~ KNOWN 10,733 6.925 
65 38 29 $0.0 800.0 65.0 0.0195 KNOWN 13,090 — 63 35 29 800.0 135.0 0.0050 KNOWN 14,164 9,438 
1 32 29 16.0 3200.0 135.0 0,4261 KNUMN 1,536 7 35 29 3200.0 135.0 0.4261 KNOWN 0,279 0.180 
ae 30 16.0 3900.0. 70.0 1.7308 KAUAN 1,397 : 82 31 30 16.0 3900.0 135.0 $:5193 RU 3-995 — 19s KNUWN . . 
27 3e 31 20.0 1600.0 50.0 0.4544 KNOAN 6.473 27 32 31 20.0 1600.0 135.0 0.0/19 KNUWN 10,322 6.659 
62 34 33 24.0 1920.0 65.0 0.1572 KNUAN 34691 62 34 33 24.0 1920.0 135.0 0.0555 KNUAN 2.719 «1,754 
60 3a 35 16.0 2800.0 80,0 0,9616 KNUAN 1,769 60 aT) 35 16.0 2800.0 135.0 0.3726 KNOWN 1 +014 
61 vv 34 24.0 840.0 7540 0.0485 KNUAN 7,665 0.0163 KNUMN 6.540 4.249 
59 36 35 146.0 2080.0 80.0 0.7292 KNUAN 2,015 0.7292 KNOWN 751 0.484 
__ 58 3/36 16.9 2230.0 80.0 0.7616 KUHN 1.770 0.7818 KNUMN Sar CC Can Pars oe wai 
57 ct) 36 16.0 2400.0 60.0 0.8434 KNOWN “2.495 0.6414 KNUAN 1,680 1,213 
56 36 37 30.0 1260.0 80.0 0.0210 KNUWN = 124675 0.0210 KMUAN §=10,681 7.020 
5538 39 30.0 560.0 _—80,0 0.0092 KNOWN 0.377 0.0092 KNUMN f x 
$3 4u 38 30.0 640.0 80.0 0.0105 KNUAN 15.299 0.0105 KNOWN 43.117 8.462 
54 42 39 16.0 960.0 70.0 0.4509 KNUAN 44365 0.4309 KNOWN 45165 2.667 
= ee ee 40 30,0 1280.0 60.0  _—— 0.0210 ——KNUAN 29.096 0.0210 KNUeN ° > 
50 “1 42 14.0 960.0 60.0 0,336> KNUAN 4,671 0.3365 KAUAN 4,528 2.924 
68 43 55 30.0 2260.0 70.0 0.0269 KNUAN 12.357 7.972 0.0269 KNOWN 11,459 7.393 
42 44 45 $0.0 2720.0 _135.0 00170 KAOAN 0.260 0,168 0.0170 KNOW 
oy 5> 44 $0.0 1600.0 135.0 0.0100 KNUAN 7.041 4,542 0.0100 KAUMN 
40 46 45 30.0 1260.0 155.0 0.008U KOUAN 3.405 2.197 0.0080 KAUMN 
49 4> 4? 16.0 2400.0 55.0 1.6626 KNUAN 1.464 0,957 soa TY 5 Kuen 
xT) 46 51 20.0 1640.0 155.0 0.0826 KNUMN 7,098 579 0.0826 KNUMN 
72 as 46 20.0 5290.0 155.0 0.2576 KNUAN 3.007 1.940 0.2576 KeueN 
37 St a7 20.0 600.0 155.0 —-0.0559 KMUMN 3,941 2,543 0.0359 KAUN 
3° 4 46 14.0 9100.0 155.0 1.2117 KAUAN 1.550 ~1.000 1.2117 KAUAN 
3o 5. 50 20.0 880.0 135,0 0.0595 KAUAN 0.170 0.110 0,059> KNUAM 
79 34 50 20.0 1120.0 155.0 0.0505 RANUAN 3.260 2.103 79 oa So 20.0 Ti20.0 135.0 O KXCHN 
70 5> 52 14.0 3700.0 55.0 2.5945 KAUAN 3,673 2.370 SooNy 70 5> 52 16.0 3700.0 55.0 2.5943 KNMUAN 
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TABLE SLS-76 
STUDY DAY: YEAR 2020 
UNIMPROVED NETWORK 
INPUT @ 160 FEET 


TABLE SLS-77 
STUDY DAY: YEAR 2020 
UNIMPROVED NETWORK 
INPUT @ 147 FEET 


VHUDE CONNECTING PIPE ELEVATION = CONSUMb.iuN = STATUS TOT wEAU ~ SIATUS PRESSURE HEAD NUDE CONNECTING PIPE ELEVATION = CUNSUMPTION = STATUD TU) Heau ~ SIATUS PRESSURE HEAD 
NUMBERS INVERT FT crs MGD CONS Fr Heo HEAD ELEVATION +1 NUMBERS INVERT FI crs MGD CONS HL eu MEAD ELEVATION +1 
ie ie) oe 0. oD 1>.0 49.584 Tev.0 KNORN 145.0 1 et 6) 8 15.0 58./2/ 37,889 14/.u KNOWN 132.0 
eh he, t 20.9) - (Oh 068 ede KNOWN ye a eh ee 20.0 75,986 49.023 14u,u KNOWN 120.0_ 
== Le ee 20.0 13.524 1% 138.9 KNOWN See a ek Canoe 0 20.0. 9.226 5.952 14u.u KNOKN 120.0 
4 La ie ae) 20.0 51.105 +970 157.9 KNOKN 4 amt een 20.0 51.939 35.509 14.0 KNOWN 
5 6 9 80 10 40,0 =3.05S =1.970 KNOWN 152.0 5 8 9 80 in 40.0 =5.055 -1.970 NOWN 13/0 
6 2 os 10,0 -14.942 -9,640 KNOWN 150.0 140,54. 2 > 6p ee OL OS ROS0) dav 940e -9,640 5 KNOWN 154.4 
7 at Sl to. 45,0 -2.914 1,880 KNOWN 79.9 34.9 7 oe ee 45.0 =2.914 -1,880 KNOWN 63.3 
a SS8. 47) — 10 10,0 -7.578 -4,760 KNOWN 142.4 132.4 8 sa oP un 10,0 -4.760 KNOWN 122.0 
9 16 5 45 46 10,0 =7.76> -5.010 KNOWN 4st j33.4 9 16° 5 15° 46 10.0 ‘010 XNOWN 126.3 
10 ae pars ie) 10,0 =1.880 KNOWN 146.8 136A 10 465 14 «0 -1.680 KNOWN 13u.¢ 
a1 15014 «130 «28 10,0 73.790 KNOWN 141.¢ 131.2 11 15 #14 415) 2A -3.790 KNOWN 124,u 
2 720 KNOWN 154.4 134.4 im) 80, LS) ad 7 =3,.720 KNOWN {Soc = oe 
1s a GA G42 60 20.0 =3,480 KNOWN 152.0 132.0 13 1. io 37 8 -3.480 «KNOWN 134,21 
14 10 12 18 «#00 35.0 -1,580 KNOWN ibe./ 117.7 14 10 42 18 Of 2 «380 KNOWN 134.0 
15 UB Eee ae | 33,0 22.200 _ KNOWN Ce 78.7 asm er LI 7S Le =3.579 =2,.160 KNOWN (ie aa 
nL eS ay ae 15,0 72.450 KNOWN i4i,4 126.4 16 28 17: 75 «26 -2.450 KNOWN 124,u 
17 as 75 74. 0 15,0 "2.666 -1.720 KNOWN 135.1 118.1 17 19) 7k ra el -1.720 NOWN 11>./ 
18 4745 49 48 20,0 =4.278 -2,760 KNOKN 138.9 rs 118.8 aoe 1 5 47-45°«49—=«O4n =2.760 KNOWN {21,8 
19 74 20 24 25 19.0 =1.441 =0.930 KNOWN 126.2 58 ee i9 74 20 24 25 -0.930 KNOWN 108.8 
20 73 20 21 «0 30.0 -5,$94 -3.480 KNOWN 105.2 73.4 20 73 20 21 «0 -3,480 KNOWN 82.2 
21 21.23 22 ~ ~20 40.0 9.827 ~6,340 KNOWN CLAD ie ee tant Oi Paraamae bier KIS at Fae ~ 6,340 KNOWN 27.7 
2 a «0 10.0 =7,254 =4,680 KNOWN S| J eoconatas 129.5 22 S0\ 29 4a. Oh =4.680 NOWN 122.4 
23 2423 35 34 10,0 =5,36$ =3,460 KNOWN 73.0 63.8 23 24 23 35 34 =3.460 KNOWN 50,0 
24 43.65 64 52 5,0 70,863 -0,570 KNOWN 10/7,¢ < 92.2 aa 43.65 64 52 =0.570 KNOWN 9U.L ae 
25 30. 43°0=«76~O0 10,0 =1,178 =0.760 KNOWN 1iv.7 “104.7 25 30 43: 76 8 -0.760 KNOWN 97,0 
26 4234 32 «0 19.0 =4,448 -2,870 KNOWN g/.3 72.3 26 42.31.32 «0 =2.870 KNOWN 70,21 
27 a2. 278 277. pS Ad 0 =0.775 -0.500 KNOWN | 8/.4 Sa 77.4 27 Viel ay aan ve =0.500 KNOWN 70.2 
268 76 66 67 0 10.0 71.195 -0.770 KNOWN “BY.8 79.6 28 78 66 67 o =0.770 KNOWN 72.2 
29 65 66 63 71 15.0 -0.853 -0.550 KNOWN 1021.0 86.0 29 e566 AS. LTE 1550 KNOWN 83.6 ! 
30 76 31 62 0 10,0 =1,938 1,250 KNOWN 102.9 95.3 30 76 31 82 0 71.250 KNOWN 68.1 
St 25 62 27 0 aaae aaeaze Beene RNa raze Ti7.0 $4 25.982 27 0 -0,920 KNOKN 109.0 
$2 26 29 27 «0 10, 74.139 =2,670 KNOWN 14u, 130.2 ee ° % =2.670 KNOWN 122.9 
33 64 63 62 0 20,0 73.569 -2.300 KNOWN 104.9 84.9 33 a a ae -2.300 KNOWN B/./ 
4 62 60 61 OO 20.0 2.247 =1,450 KNOWN t0v.s RL RSS. 34 62 60 61 0 =1,450 KNOWN 92.2 
35 71 60 59 0 10,0 -2.247 =1,450 KNOWN 106.2 96.4 $5. /1 60 59 9 -1/450 KNOKN aye 
36 59_ 58 57 10.0 72.247 =1.450 KNOWN 110.2 100.5 36 59 #58 57 o =1.450 KNOWN 95.5 
37 61 58 56 0 15.0 =3.240 -2,090 KNOWN qis.t 98.1, 55 0 2.090 KNOWN 96,0 
$8 56 55 55 0 15.0 -2.24/ 1.450 KNOWN 116.0 101.6 $3 0 “1.450 KNOWN 9942 
1 Te Ce ee 71.450 KNOWN 130.0 meee ae eeeer: |} YY Nees 54 09 -1,450 KNOWN 99.2 
40 oe 53 54~«“t 20,0 =3,690 =2,510 KNOWN 118.6 9868 51 0 -2,510 KNOWN 101./ 
41 AB 94 50: 19 35,0 "2.247 1.450 KNOWN 134.9 9969 50 0 =1.450 KNOWN 11/.0 
5450 8 15,0 72.247 =1.450 KNOWN 12/,0 ee TT he foe 50 =1,450 6NOWN 109.9 
43 77 67 64 OO 10.0 =1.195 0.770 KNOWN es.0 73.0 6a oo -0,770 KNOWN 62.9 
44 41 69 0 06 15.0 -6.851 =4,420 KNOWN 74,0 59.6 o 0 -4,.420 KNOWN bia . : 
$5 4440 39 1502 0K #44560 KNOWN ith ee . 58.5 ~ 390 1.560 KNOWN 50.3 
46 33°32 «40 «3A 20.0 -2,278 =1.470 KNOWN 73.2 53.5 40 38 71.470 KNOWN 5O.9 
47 OF 5725 SF 0 60,0 “2.418 =1,560 KNOWN 60.4 0.4 37 0 +560 KNOWN 45.2 x 
Te de 25.0 74,557 =2,940 KNOWN 50,1 eeu 0 0 =2.940 KNOWN $2.3 
49 46 48 44 «9 20,0 78.231 =5.310 KNOWN 159.4 119.4 440 +5.310 KNOWN 122.9 
50 36079 f) 0 70,0 -3.673 =2,370 KNOWN 61.4 =B.6 0 9 72.570 KNOWN Sit a ee = 
aii $8 37 36 o 60,0 72.745 1.770 KNOWN 61.2 ox a Ree red: | 36 r) 1.770 KNOWN 44.3 
52 70 0 9 0 10,0 “3.675 -2,370 KNOWN 4y.u 39.0 ° . =2.370 KNOWN 31.9 
53 a2 0 8 20,0 -9.222 *5,.950 KNOWN -31,5 *51.3 oo “5.950 KN = eau, 
54 3495 _ 79 9 72.480 1,600 KNOWN 62.4 42,4 isi 7 «OO =1,600 KN 
°5 68 69 70 O 10,0 =1.645  =1,060 KNOWN 779 6749 70 0 -1.060 KNOWN 60,/ 
PIPE FROM [0 DIAMETER LENGTH HAZEN (C)  KESTSTENCE = STATUS == DISCHARGE -- Pak PIPE FROM TO ODJAMFTER LENGTH HAZEN (C) HESISTENCE ~ STATUS -= DISCHARGE -- 
“NODE NODE INCHES FEET COEFFICIENT R=F(D+L»+C) Keo FS GD NODE NODE [NCHES FEE! __ COEFFICIENT REF(DeL+C) Med Crs ___NeB 
2 i 6 48.0 2660,0 67,0 0,0067 ~~ KNDAN 49,584 31,990 7 2 1 6 4A,0 2880.0 67.0 KNUMN 98,72/ 37,889 
61 $ 2 48.0 800.0 86.0 0,0012 KNUWN 3,017 1,946 81 2 3 48.0 800.0 86.0 KNUWN 0.000 0,000 
6 2 6 48.0 4960.0 86,0 0,0072 KNOWN 43,062 27,782 7 6 2 6 48,0 4960.0 86.0 KNOWN $6,170 23,335 
7 2 12 48.0 1920.0 70+0 0.0041 KNUAN  41y817 26.979 7 2 12 48.0 1920.0 70,0 KNUWN 39,816 25.688 
8 3 5 30.0 1600.0 65,0 0.0386 KNUAN 104308 6,650 8 $ 5 30.0 1600.0 65.0 KNOKN 94226 5.952 
9 4 5 48.0 2000.0 120.0 0.0016 _ANUAN 31,105 32.970 9 4 5 48.0 2000.0 120,0 KNUMN 51-958 35.509 
80 3 12 16.0 1280.0 75,0 0.5056 KNURN 1,611 1.039 80 > 12 16.0 1260.0 75.0 KYUWN 1,730 1,116 
1a 7S 14 48.0 2080.0 120.0 0.0016 KNUWN 964746 36.610 10 > 14 48.0 2060.0 120.0 KNOWN 364381 $6,375 
fe Be CF (16,0 _411700.0 50.0 9.7854 KNOWN 2.914 1,880 1 6 7 16.0 11700.0 50.0 KNUWN 2.914 1,880 
Serra 8 40.0 4160.0 6740 0.0234 KNUWN 23,981 15.472 3 6 8 40.0 4160.0 67.0 KNUHN 24,648 15,902 
4 6 10 48.0 1920.0 86.0 0.0028 KNUHN 50,809 $2,780 4 6 10 48.0 1920.0 86.0 KNOWN 52,393 33,802) 
16 9 8 16.0 592.0 40.0 0.7482  —-KNUAN 0,956 0.604 16 9 8 14.0 592-0 40.0 KNUAN 0.925 0.597 
47 8 18 40.0 3200.0 67.0 0,0180 KNOAN 17.540 «ii.wie 47 8 18 40.0 3200.0 67.0 KNUAN 18.195 11,739 
5 10 9 48.0 2240.0 86.0 0.0033 KNUWN 44,593 28,769 5 10 9 48.0 2240.0 86.0 Kaun Had areata 
15 9 iu 16.0 4000.0 40.0 5.0552 KNURN 0.587 0.379 fo 4s. eo eS 16.0 4000.0 40,0 KNUWN ’ Fi 
46 9 49 48.0 3350.0 65.0 ~ 0.0050 ~ KNUAN 55,304 22,777 nA 9 49 4A.0 $350.0 65.0 KNUAN $6+658 25,637 
14 10 11 24.0 2720.0 55,0 0,6109 KNUWN 3,302 2.130 14 10 11 24.0 2720.0 $5.0 _ __KNUWN 31496 = 2,257 
13 12 11 16.0 5120.0 40.0 6.4706 KNOWN 16468 0.947) ‘i 13 ee 5 16.0 5120.0 40.0 KNOWN 1,415 0 0,941 
28 16 ii 24.0 1650.0 30,0 0.4929 KNUWN ~=0,518 ~-0, 534 ae 26 16 11 24.0 1650.0 30,0 KNUWN 0,305 0,195 
11 12 13 48.0 1440.0 70,0 0.0032 KNUWN = $64194 23,354 ii 12 13 48.0 1440.0 70.0 KNUMN © $44367 22,172 
12 14 13 48.0 960.0 120.0 0.0008 KNUWN $9,756 25,636 (>A Ghee ark 4n.0 960.0 i20.0 KNOWN 939,437 25,443 
17 15 16 48.0 5120.0 120.0 0.0040 KNOWN 70-537 45,508 17 13 16 48,0, 5120.0 120.0 KYUAN 684412 44,136 
18 14 15 24.0 3680.0 65.0 0.2630 KNUAN 14,871 9.594 18 14 15 24.0 $680.0 _ 65,0 KNUWN 14,805 9,552 
19 17 15 16.0 3840.0 63.0 2.0945 KUN 3,321 2,143 i ie ae & 16.0 3840.0 63.0 KNOWN 3.346 2,159 
ed 20 24.0 1040.0 66.0 0.0722 KNUAN 14,615 ~ 9,557 aa 73 > 20 24.0 1040.0 66.0 KNOWN 144772 9,534 
75 16 17 30.0 950.0 80,0 0.0156 KNUWN 29,653 19,131 75 16 17 30.0 920.0 80,0 ROHN 29,659 19,135 
26 16 32 48.0 1950.0 120.0 0.0015 KNOWN $6,569 23,593 i a6 mamas). Se 48.0 1950.0 120.0 KNOWN 34,644 22,354 
74 17 19 -—S—«“CSO 1200.0 60.0 0.0107 KNOWN 23,666 ¥ en 74 17 19 30.0 1200.0 80,0 KNUAN 23,646 15,256 
45 18 41 48.0 4550.0 120.0 0.0036 KNOWN 43,867 28,3014 45 18 41 48.0 4550.0 120.0 KNOWN 43,907 28,327 
49 18 42 16.0 5600.0 70.0 2.5135 KNUAN 2.310 1.490 a9 is 42 ~~ 16.00 5600.0 70.0 KNOAN Qesie 1.40t 
cl} ay i567, 480 $40.0 65.0 “VT. 00i0 KNOWN S295) 21.236 mt 46 49 18 48.0 640.0 85.0 0,0u1U KNUAN $2,301 20,839 
20 19 20 16.0 3200.0 60.0 1.9101 KNOWN 3,839 2.477 9 20 16.0 3200,0 60.0 1.91012 KNUAN 3,860 2,490 
24 <9. 23 30.0 5600.0 50.0 0.2193 KNUAN 19,252 12,408 24 19 23 30.0 5600.0 50.0 0.2195 KNUAN 19,216 12,397 
eoeast 19 ~—s«2160 2000.0 60.0 1.1938 KNOWN 0,847 0.546 <7, 25 31 19 16.0 2000.0 60,0 1.1938 KNOWN 0,871 0,562 
21 20 21 24,0 6720.0 66.0 0.4668 KNUWN 13,257 8,553 24 3G. 324 24,0 6720.0 6640 0.4668 KNOWN 13,258 8.544 
23 23 21 20.0 5120.0 60.0 1.0309 KNUAN 5.792 3,737 23 28 21 20.0 5120.0 60.0 1.0509 KNOWN 5,811 3,749 
22 21 33 20.0 6470.0 70.0 1, 2823 KNUAN 9,222 5,956 22 21 53 20.0 8470.0 70.0 1.2825 KNUAN 91223 5,950 
30 22 25 20.0 1040.0 60,0 0.2094 KNUAN 13,164 8,493 30 22 26 20-0 1040.0 60,0 0.2094 KNUGAN 13,172 8.498 
29 32 22 46.0 1920.0 120,0 0.0015 KNOAN 26,260 16,942 29 32 22 48,0 1920.0 120.0 0.0015 KNOAN 24,320 15.690 
44 22 49 48.0 3840.0 120.0 0.0030 KNUAN 5.842 T7689 44 22 49 48.0 3840.0 120.0 0.0030 KNUAN 3.778 2,435 
33 23 46 30.0 4800.0 80,0 0.0788 KNURN 1.352 ae San 06 30,0 4800.0 _ 0.0788 | KNUAN 24062 1,330 
34 23 54200 55.0. 0.4165 KNUAN 3.859 34 2s 54 2n.0 1760.0 0.4165 KNOAN 5,980 3,658 
43 2> 24 16.0 2560.0 64.0 1,3561 KNUAN 1.629 43 2> 24 16.0 2560.0 1.3261 KNUAN 2.519 = 1,625 
65 24 29 16.0 3360.0 50. 2.8102 KNUAN 0.992 65 24 29 16.0 $360.0 2.8102 KAUN 15559 __ 0 995 0" 
64 24 3335 OS en 2400.0 80,0 0.0162 —  KNUAN 9.444 a 64 24 33 36.0 2400.0 0.0162 KNUAN 14,651 «9. 452 
52 40 24 30.0 4960.0 80.0 0.0814 KNUWN 9.377 52 40 24 30.0 4960.0 0.0814 KNUWN 14,594 9,390 
76 230230 20.0 800-0 63.0 0.1472 KNUAN 6.104 20.0 800.0 —08 472 REQwA 97> 60345 
42 27 26 16.0 3290.0 60.0 (1.9101 KNURN __ 0.157 16.0 3200.0 1.9101 KNGAN 0,250 O.16t 
31 30 26 20,0 1600-0 78.0 0.1985 KNUAN 7.369 20.0 1600.0 0.1983 KNUKN = 11042>00 7,372 
32 26 46 20.0 1760.0 60,0 0.3544 KNOWN 4.656 2n.0 1760.0 _ SeeeUt Lr ee 7227 4.662 _ 
78° 28 27 16.0 450.0 70.0 0.2020 KNOWN 2.365 16.0 450.0 0.2020 KNUKN 3,675 2,377 
7 27 43 16.0 1600.0 7040 0.7161 KNUAN 1.708 16.0 1600.0 0.7181 KNOWN 2.650 4,710 
66 29 28 30.0 2000.0 70,0 0,0420 KNUAN 13,250 2000.0 0.0420 [KNUWN 204570 13,272 
67 26 43 30.0 1920.0 70.0 0.0405 | KMUAN 10.115 _ 1920.0 0.0405 KNOWN 15,701 10,130 
63 3S 29 30.0 800.0 6540 0.01935 KNOWN 11.344 600.0 0.0193 KMUMN 17,606 11.360 
71 35 29 16.0 3200.0 60.0 1,1218 KNUAN 1,464 " 3200.0. deters NUM 24274 1.467 
= 82 31 30 16.0 3990.0 1.7505 KNOWN 5900.0 1.75035 KNUAN 3,686 2.509 
2? 32 rl) 1600.0 0.4514 KNUAN 1600.0 0.4014 KNUAN 6,165 3,990 
62 34 33 24.0 1920.0 0.1572 KNOWN 1920.0 0.1572 KNUWN 64522 4.208 
60 34 35 16.0 2800.0 0.9816 KNOWN f 2600.0 0.9816 KYOWN 1,690 1,219 
6i 37 34 24,0 680.0 75.0 ~~ 0.0485 KNOWN 840.0 0.0485 KNUWN 104660 6,877 
59 36 35 16.0 2060.0 60.0 0.7292 KNOWN 16.9 2060.0 0.7292 KUHN 2.652 1,698 
58 3? 36 16.0 2230.0 80.0 0,7818 KNOWN 16.0 2230.0 0.7618 ANGAN 1.944 1.254 
57 3 36 16.0 2400.0 80.0 0.8414 KNOWN 16.0 2400.0 0.8414 KNOWN 2,955 1.894 
56 38 37 30.0 1280.0 80.0 0.0210 KNUAN 15,829 10,212 30.0 1280.0 0.0210 KNOAN 154845 10.222 _ 
55 ay 38 30.0" 560.0 80.0 0.0092 KNOAN 0.204 0.132 3040 560.0 0.0092 ANUAN 0.296 «0.191 
3S 40 38 30.0 640.0 80.0 0.0105 KNOWN 17,695 11.415 3n.0 640.0 0.0105 KNUAN 17,708 14.424 
54 42 39 16.0 960.0 70,0 0.4509 KNUAN 5,565 3.590 16.9 960.0 0.4509 KNUAN 56570 3.594 
51 41 40 30.0 1280.0 80.0 o,0210 KNOWN 564118 23,302 30.0 1260.0 0,0210 ANUAN $6413 23,324 
50 a1 42 16.0 960.0 60.0 0.3365 KNUAN 5.502 +550 16.0 960.0 0.3969 NuAN 5.506 3,553 
68 48 55 30.0 1280.0 70.0 0.0269 KYUAN 17,133 11.053 3.0 0.0269 ANUAN 17,4158 11.070_ 
41 44 45 30.0 2720.0 70.0 0.0572 KNUAN 4,96> 3.203 $0.0 0.0572 KNQAN 4,990 ~=-3,220 
69 Er 44 So.0 1600.0 70.0 0.0536 KAUAN 11,616 7.625 go.0 0.0536 ANUAN 11-641 7.640 
40 46 45 30.0 1280.0 80.0 0.0210 KNOWN 0.166 0.107 $0.0 1260.0 0.0210 KNUAN 0,142 0,091 
sty) 43 47 16.0 2400.0 55.0 _KNUMN 3,025 1.950 16.0 2400.0 1.6826 KNUAN 3.025 L.95f 
38 46 51 20.0 1840.0 63.0 0°) KNUAN 6,665 4,431 20.0 1840.0 0.385 KORN 6.869 432 
72 4/ 48 20.0 5290.0 55.0 KNUAN 3,152 2.020 20,0 5290.0 _402532__KNGMN 3.132 2,020, 
37 51 47 20.0 800.0 55.0 KNUAN 2.52/ 1.630 20.0 600.0 v. 1802 KVOWN 2,526 1,63" 
Sa, us 468 16,0 9100.0 5540 KNOAN 1,425 920° 16.0 9100.0 6.3805 KNURN 14425 0,920 
36 51 50 20.0 880.0 110.0 KNUHN 1.598 1,031 20.0 840.0 0.0377 _KNURN 1.599 1.032 
79 54 50 20.0 1120.0 55.0 _KNURN  2,0/6  1.339 20.0 1120.0 0.2649 KNOAN 2.07 1,33 
70 $5 52 146.0 3700.0 55.0 KNUAN 3.675 2.370 16.0 3700.0 2.5943 ANUWN 3.673 2.370 


TABLE SLS-78 
STUDY DAY: YEAR 2020 


UNIMPROVED NETWORK 
INPUT @ 140 FEET 


TABLE SLS-79 


STUDY DAY: 
UNIMPORVED 


YEAR 2020 
NETWORK 


INPUT @ 135 FEET 


NuDe = UVUNSUMPIJON = STATUS TU! nea ~ STATUS PRESSURE Hea NUDE CUNNECTING PIPE ELEVATION ~- CONSUMPTION ~ STATUS TOT HEAU = SIAIUS PRESSURE HEAD 
SEIS Ie PULA ae al AGD CONS. OFT. neu HEAD ELEVATION FI NUMBERS INVERT FT CFS MGD CONS.) FT. niu WEA ELEVATION FT- 
6 0 >.0 56./2/ 37,888 140.0 KNOWN 125.0 aah 2 0 L) U) 15.0 58.72/ a — KNOKN 120.0 
5 a : 7. Op pace 75.984 49.022 135,u KNOMN 113.0 2 ie oe ere Raat 70.0 75.984 KNOWN 105.0 
7 1 8 o 0 20.0 9.226 5.952 153.0 KNOWN 113.9 3 bl 8 9 0 20.0 9.226 KNOWN 
4 oe a Ser 20.0 51.93/ 35,508 155.0 KNOMN 113.9 py | o. Bie op 20.0 51.936 - - KNOWN 
5 8 9 69 10 40.0 -3.055 -1.970 KNOWN 1gu.0 90.6 5 8 9 89 10 40,0 73.055 KNOWN 
6 PERLE ae 10.0 -14,942 -9,640 KNOWN 12/.4 117.4 aaa 6 ra ee ae 10.0 14,942 KNOWN 
7 2 6 10 45.0 -2.914 1,880 KNOWN 56.2 | Meee SO aoe: Mees) ere St I ae PL) KNOWN 
8 3.16 «47 0 10,0 -7.578 -4.760 KNOWN 115,0° 8 3.16 «47 0 10.0 -7.378 KNOWN 
9 16__ 5 45 46 10.0 -7.765 ->.010 KNOWN 119.9 9 16-5 «15 (46 10.0 -7,765 KNOWN 
in 4. 5, 714000" 10,0 -2.914 -1.880 KNOWN 125.4 10 x een SN Re I iy a KNOWN 
11 15 14 15 28 10,0 5.874 ~$.790 KNOWN 11/.0 11 15 014 15 «28 10.0 “5.874 KNOWN 
12 7_ 0 43" 43 20,0 “5,766 -3.720 KNOWN 129.2 ae ee 2? 80 23 11 20,0 -5.766 KNOWN 
mec if 4202p) Oe eee -5.$94 =$.480 KNOWN 12/.4 Coe eek ee a _ 20.0 -5.594 KNOWN 
14 ae a2) an 0 35.0 -2.139 12/.9 14 10 12 «18 «(0 35.0 KNOWN 
15 186 19 74 0 32.0 -3.579 Bye. 15 16 39 «#75 t) 39,0 KNOWN 
“26 2817 75 «26 15.0 =3.797 1i7.u Ce ey OL ee TL AS KNOWN 
17 19 75 74 0 1>.0 -2.666 108./ 17 19°75 «74 «#0 1. KNOWN 
18 47 45 49° 48 20,0 4.276 ae ES 2-2 18 47 45 49 48 2u.0 KNOWN 
LS 74 20 24 25 15.0 =1.441 101.8 A Yeas A iar i ay Cee 1] 1>.0 KNOWN ___ e 
20 73 20 22 «20 30,0 -5.394 78.2 20 i rT ae a 30.0 KNOWN 
21 2023. 22 0 4u.0 -9.82/ 2e,/ 21 2i 23 22 i) 40,0 KNOWN 1/./ 
“22 30.29 4400 10.0 -7.254 113.4 22 30.29 44 ~0 10,0 4 ) KNOWN 110.4 
23 24 23 «33 (34 10.0 -5. 565 49,0 23 240230 (3334 10,0 =5,563 KNOWN 4a,6 
24 43. 65 64 52 15.0 -0,.88S 65.1 = 24 45°65 64 52 15.0 -0.570 KNOWN 78.1 
2 so 43 «(76 n 10,0 1.178 y0.d 25 $0 43 76 ty} 10.0 70.760 KNOWN 62,0 
26 42 31 32 «09 1>.0 -4,448 65.1 26 az Si 32 ~C~«‘an 15.0 =2,870 KNOWN 5B.1 
2 42,78 77 0 10.0 -0./7> 65.¢ 27 4278 77 0 10,0 =0.500 KNOWN 58,2 
“28/8 66 67 SD 10.0 =1.195°--0.770 KNOWN 62.> 28 78 66 67 oO 10,0 =0.770 KNOWN 6U.> 
29 65 66 64 71 15.0 -0.658 76,8 29 65 66 63 71 15.0 =0.550 KNOWN WS 
30 76 31 82 0 10.0 -1.938 61.1 a so 76 $1 82 0 10.0 -1-250 KNOWN 76,1 
St 25, 02) :27 8 10.0 71.426 102.6 Ta Ut 25 82 27 0 10,0 70.920 KNOWN 97.8 
52 26 29 27 «9 10.0 -4.139 119.9 $2 2629 «27~~OO 10.0 =2,670 KNOWN Tiv,y 
$3 04 63 62 0 20,0 -3.56d Boe 0 20,0 aay! rte 
mr) 62 60 61 20.0 =2.247 6. 0 20.0 [] 80.4 
35 71 60 5¥ 0 10,0 -2.247 e2,u 0 10.0 XNOWN 770 
36 BIL BS. JSeZ, 0 10.0 -2.24/ n 0 10.0 KNOWN g1.3 
37 “61 58 56 . es Sei) 0 19.00 KNOWN g4.u 
$8 56 55 53 0 1>.0 -2.247 5 ah lade LLC 
59. 57 = BASS ges 19539": -2.24/ of nes = >. . 
40 52 33 31 7 20,0 =3,890 -2,510 r) 20.0 KNOWN 89,/ 
41 45 51 50 0 35.0 -2.247 1.450 t) 39,0 T0>.e 
—42 49. 34) _50_. a 19,0 722247 14450 L) 12,0 KNOWN oY 
43 47 67 68 0 10.0 71.198 -0.770 67) 365'". = 10.0 71.195 KNOWN 53.¥ 
44 41 69 #0 0 15.0 -6.851 -4,420 69°08 15.0 -6.851 -4.420 KNOWN ar 
45 414939 o 15.0  _-2.108 -4.560 ad 40 «39 0 15,0 72,108 KNOWN 44.9 
46 53.32 40 «38 20.0 -2.278 -1.470 32.40 38 20,0 -2.278 KNOWN 44.3 
47 39 72 37 0 60.0 72.418 -1.560 72 37 «OO 60.0 -2.416 KNOWN 31. 
48 72 35 0 0 25,0 -4.557_ -2,940 ee 55 0 0 25.0 74.557 KNOWN 2u.0 
49 46 48 44° «0 20.0 -8.231 -5.310 40 44 9 20.0 78.232 KNOWN 240.3 
20 $6 79 0 0 70.0 -3.675 -2,370 29% (Choad 70,0 -3,673 KNOWN aT 
53.58 57. 36 8 60.0 -2.743 +770 2 37 36) Oo 60.0 -2,748 KNOWN 32,3 
32 rT ae i eee 10.0 -3.673 +370 Sees eel eee TIA Mew POT KNOWN 1948 z 
53 22; ae0) co) ae 20.0 -9.222 -5.950 Oe oan 8 20,0 -9.222 KNOWN =60.7 
554g 2 34. 135) 79, 9 20,0. -2.480 -1,600 J 3579" 0 20,0 -2.480 KNOWN $9e2 
35 66 69 70 0 10.0 “1.045 ~-1,060 |! 25 ea. 69 "70. 10,0 71,643 KNOWN 4b./ 
PIPE FHOM [0 DIAMETER LENGTH HAZEN (C)  RESTSTENCE = STATUS == DISUHAHGE == Pipe FROM TO  DJAMETER LENGTH HAZEN (C) __RESISTENCE = STAIUS == DISCHARGE =~ 
NOVE NODE INCHES FEET COEFFICIENT R=F(DrL+C) Nes Fs MGD NODE NODE INCHES FEET COEFFICIENT R#F(DeL+C) Wes Crs “GD 
5 48.0 2880.0 67.0 ~~ 0.0067 “KNOWN = «58,727 37.888 2 = 2 _6 4860 2680.0 67.0 0.0067 KNOWN 38,727 37,868 
2 48,0 800.0 86.0 0,0u12 KNOWN 0.000 0,000 a1 2 3 48.0 800.0 86,0 0.0012 KNOWN 
2 48.0 4960.0 040072 —KNUMN 564169 23.335 6 2 6 48.0 4960.0 86.0 0,0072 KNOWN 
2 48.0 1920.0 0.0041 KNOWN 59,815 25,687 2 Zur T3432 _ 48.0 1920.0 70.0 0.0041 KNOWN 
3 30.0 1600.0 0.0586 KNUAN 9,226 5,952 8 3 5 30.0 1600.0 65,0 0.0586 KNUEN 
wi __4A.0 2000.0 0.0016 —KNUWN —91,93/ 53,508 9 4 5 48.0 2000.0 120.0 0,0016 KNOWN 
> 16.0 1280.0 0.5056 KNOWN 1.730 1.i16 80 te 12 16,0 1260.0 75.0 0.5056 KNOWN 
> 48.0 2060.0 0.0016 KNOWN 26,379 $6,374 10 Ey 14 48.0 2080.0 120.0 0.0016 KNOAN 
ys a 6 16.9 ___22700.0 __ 947854 KNOAN 2.914 1,880 1 6 7 16.0 11700.0 50.0 9.7854 KNUAN 
3 6 8 40.0 4160.0 0.0234 KNOAN 24,647 15,902 3 6 8 40.0 4160.0 67,0 0,0234 KNUAN 
4 6 10 48.0 1920.0 0.0028 KNUWN 52,392 $3,801 4 6 10 48.0 1920.0 66.0 0.0028 KNOWN 
16 9 o.  46,0._ 89200 _ 0.7482 KNOWN = 04925 0.597 16 9 8 16.0 592.0 40.0 0.7482 KNOWN 
ea | Tae) is “40.0 3200.0 0.0180 KNOWN =: 18,194 11.738 47 8 18 40.0 3200.0 67.0 0.0180 KNOWN 
5 10 9 48.0 2240.0 90,0035 KNOKHN 45,980 29.665 > 10 9 48.0 2240.0 86.0 0.0035 KNOWN 
Bae CS Pe sf 16.0 4000.0 _ 540552  KNUWN 0,654 0.422 15 9 11 16.0 4000.0 40.0 5.0552 KAUAN 
46 9 49 48.0 3350.0 0.0050 KNOWN 56,636 23.636 46 9 49 48.0 3350.0 85.0 0.0050 KNUAN 
14 10 11 24,0 2720.0 0.6109 KNOWN 3.498 9 2,257 14 10 ii 24.0 2720.0 35.0 0.6109 KNOWN 
13 12 a3) 16.0 5120.0 6.4/06 KNUAN 1.413 tS | 5 Soe a 13 12 41 16.0 5120.0 40.0 6.4706 KAUAN 
pete 24.0 1650.0 0.4929 KNOWN 0,310 0.200 28 16 11 24. 1650.0 30.0 0.4929 KNOWN 
11 12 13 48.0 1440.0 0.0031 KNOWN $4,366 22,171 11 12 13 1440.0 70.0 0.0031 KNOWN 
12 14 13 48.0 960.0 0.0008 KNOHN 59,456 25.442 12 14 13 960.0 120.0 0,0v08 KNUWN 
ie See 48.0 5120.0 — U.0040 KNUWN 68,407 44.194 ‘ 17 1s 16 5120.0 120.0 0.0040 KNOWN 
16 14 15 24.0 3660.0 0.2030 KNOWN 614,805 9,552 18 i4 is 3660.0 65.0 0,2630 KNOWN 
19 1/ 15 16.0 3840.0 2.0945 KNUAN 3,346 2,159 19 1/ 15 3840.0 63.0 2.0945 KNOWN 
Woy id 20 24.0 1040.0 0,0722 KNOWN 14.772 9.530 73 15 20 1040.0 66,0 0.0722 KNOWN 
75 16 17 30,0 950.0 0.0156 KNUWN = 29,658 19,134 75. 6 17 950.0 80.0 0.0156 KNOWN +658 . 
26 16 32 48.0 1950.0 0.0015 KNOWN 544642 22,349 ~~ i 26 16 32 1950.0 120.0 0.0015 KNUWN = $4,640 22,348 
“74 17 19 $0.0 1200.0 60.0 0.0197 KNUWN23684H «15.255 74 1/7 19 1200.0 80.0 0.0197 KNuWN 23,646 15,255 
45 18 41 48.0 4550.0 0,036 KNUWN 43,903 28.324 - T. 0036 KNOWN 43,90 > re 
49 18 42 16.0 5600.0 2.5135 KNAW 2.311 1.491 5600.0 70,0 2.5135 KNOWN 2,311 1.494 
“46 00~«AD 18 48.0 640.0 O.0010 ~~ KNUWN = 52,298 920,837 eer 640.0 85,0 90,0010 KNOWN 52,297 20.837 
20 19 20 16.0 3200.0 1.9101 KNUHN 3,860 2.490 3200.0 60.0 Toor KNOAN 7 . 
igh dO eens $0.0 5600.0 0.2195 KNOWN 19-215 12.397 « 5600.0 50.0 0.2195 KYUWN =-194216 12,397 
25 31 19 16.0 2000.0 1.1936 KNOWN 0.8/1 0,562 2000.0 60.0 1.1938 KNUAN 0,871 0.562 
21 20 21 24.0 6720.0 0.4668 KNUAN = 134256 9 8.544 30 66-0 KNOWN 3,238 B8.54f 
_23 23 21 20.0 5120.0 _ 1.0509 KAUAN 5,811 3.749 5120.0 60.0 KNOWN 5.811 3,749 
tet 53 20.0 8470.0 1.2823 KNOWN 9.222 5.950 ; 8470.0 70.0 KNOWN 9.222 5,950 
30 22 25 20.0 1040.0 0.2094 KNUWN 1341/2 8.498 ~~ 1040.0 ~ 60 ’ = 
29 32 22 48.0 1920.0 0.0015 KYUWN 24,318 15,689 1920.0 120.0 KNUWN = 24,316 15,688 
44 22 49 44,0 3840.0 0.0030 KNUaN 3,608 . 48.0 3840.0 120.0 KUHN 3,886 ©=2.507 
33 25 46 30.0 4800.0 60.0 0.0788 KNUAN 2.061 1.330 30.0 4800.0 . “KNOWN 70st 1,330 
= a ee 54 20.0 4760.0 = 55.Q_ KNAW 5.980 3,858 20.0 1760.0 55.0 KNOWN 5,960 3,858 
43 2> 24 16.0 2560.0 64.0 KNOWN 2.519 1.625 16.0 2560.0 64,0 KNOWN 2,519 1,625 
65 24 29 16.0 3360.0 50.0 KUHN 1.539 0,993 16,0 3360.0 30.0 8102 KNUMN ~ V,995 
64 24 335... 34.6 — 2400.0 KNOHN 14,691 9.452 56.0 2400-0 80.0 Q KNOAN 14,651 
52 40 24 30.0 4960.0 KNUWN 14,555 9,390 30.0 4960.0 80.0 KNUMN 14,554 
76 2> 30 20.0 800.0 KNGAN 9.4/5 6.113 i 70 600.0 “63.0 KNOWN vas BITS 
42.27 26 44.0. 520088: 1 KUHN 0.250 0.161 16.0 3200.0 60,0 KNOWN 0,250 0 
34 30 26 20.0 1600.0 KNUAN 114425 7.371 20.0 1600.0 78.0 KNOWN 11,425 
32 26 46 20.0 1760.0 KNUAN 7.226 4.662 20.0 1760.0 60.0 KNUAN ° 
1 38 27 16.0 450.0 KNOWN 52623 = 32878 ae 16.0 450.0 70,0 KNUAN 3.675 
7 43 16.0 1600.0 KNUAN +650 +710 1600 70.0 KNUAN 2,650 
66 29 28 30.0 2000.0 KMUAN = 204570 13,274 eat Seaaea 70.0 KNOWN 20,570 
67 268 43 $0.0 1920.0 — KNOWN 15,702 10,130 30.0 1920.0 70,0 KNOWN 
63 35 29 $0.0 600.0 KNOWN 17,609 11.360 30.0 890.0 65.0 KNOWN 
71 3> 29 16.0 3200.0 1.1218 KAUAN 2.2/5 1.468 16.0 3200.0 80,0 ~~ KNOWN 
82.3130 16.0 3900.0 1.7503 KNUWN 3.888 2.509 16.0 3900.0 70.0 KAOAN 
7 30° as 20.0 1600.0 ee osc Se LL | ee oe oh) | ss 20.0 KNUHN 
62 34 33 24.0 1920.0 0.1572 KUHN 6.525 4.208 24.0 KNUAN 
60 S435 16.0 2800.0 0.9816 KNUAN 1.890 1,219 60 34 35 16.0 KNOWN 
61 Vv 34 24.0 680.0 75,0 0.0483 ~~ KWUWN 10.660 6,878 q oe 2SL 34 24.0 0.0483 KNOWN 
59 36 35 16.0 2060.0 60,0 0.7292 KNUWN 2,632 1,698 Sy “36 33.6 = 440k 0,7292 KNUAN 
ae) eee: ee 16.0 2230.0 : KNOWN 1,944 1.254 = 58 3/ 36 16.0 0.7816 KNUAN 1.944 
57 39 36 14.0 2400.0 KNORN 2.936 1.594 57 8: 36 © 4656 0.8414 KNUHWA 2.955 
56 38 37 $0.0 1260.0 KNUWN 15,844 10,222 56 38 37 $0.0 0,0210 KNOWN 15,644 . 
55. 3¥ 38 30,0 5800 KNOWN 04387 0.250 = 55 39 38 30.0 0,0092 KNOWN 9.163 
53 40 38 30.0 640.0 KNUWN 17.704 11.422 raed | eee | | 38 30.0 KNOWN = 27,704 
54 42 39 16.0 960.0 KNUHN 5.570 3.593 54 42 39 16.0 KNUMN : 
me eer, | ee ee eee CO KVOWN —-$66149 23,322 51 a1 40 $0.0 KAUMN = 366149 
50 41 42 16.0 960.0 KNUWN 5,506 3,552 50.41 42 16.0 KMUAN 5.506 
68 45 55 30.0 1280.0 KNUMN =-174199 11.070 68 4s 55 3o.0 = 1280.0 70.0 KNuAN 17,158 
et; EL fe) Ee A 2720.0_ KNOWN 4,992) $6220, 41 44 45 30.0 2720.0 70,0 KNUMN 4,991 
oy 29 “4 $0.0 1600.0 KNUWN”  AT,842" (7,640 69 See 5 84) 30.0 1600.0 70.0 KNOWN 21,842 
40 46 45 $0.0 1260.0 KNOWN 0,394 0.228 40 46 45 30.0 1260.0 80.0 0 KNUAN 0224 
oh) Spee | ey 16.0 2400.0 55.0 +6828  KNUWN 34023 1,950_ x 39 4 47 16.0 2400.0 55.0 KAUAN 3,025 
38 46 $1 20.0 1840.0 63,0 0.3585 KNUAN 6.869 4.432 = 36 46 S14 20.0 1840.0 63,0 KeaudN 6,869 
72 “/ 48 20.0 5290.0 55.0 1,2512 KNUMN 3.152 2,020 72 47 46 20.0 5290.0 55.0 KNUWN Se ASE 
_37 ee 20.0 800.0. 55.0 0.1692 KNUAN 2.526 1,630 37 51 47 20.0 600.0 55.0 KNUWN 2.526 
3° 54 48 16.0 9100.0 55.0 6.3805 KAUAN 1,425 0.920 tt eee OY 48 16.0 9100.0 55.0 KNOWN 1,425 
36 $1 50 20.0 640.0 110.0 0.0577 KNUWN 1.599 1,032 36 $1 50 20.0 680.0 110.0 KAUWN 1,599 1,032 
79 54___ 50  _20.9 3120.0 55,0 0.2649 KNOWN 24074 263380 9 54 50 20.0 1120.0 55.0 0.2649 KNUAN 2,074 1.338 
70 5> 32 16.0 3700.0 55.0 2.5945 KNOAN 3.6/3 2,370 70 ‘5D 52 16.0 _3700.0 55.0 2.5943 KNUAN 3.6/4 2.370 


TABLE SLS-80 
STUDY DAY: YEAR 2020 
UNIMPROVEO NETWORK 
INPUT @ 100 FEET 


NUDE CONNECTING PIPE ELEVATION = CUNSUMPTIUN = STATUS TOT Hea * STATUS PRESSURE HEAD 


NUMBERS INVERT FI CFS. MGD CONS FT Heu HEAD ELEVATION +1 
1 2 i) 0 t) 45,0 58.72/ 37,688 10U,u KNOKN 85.0 
ee TEN VE ES Tiger T 3 95.U KNOKN * 7340 
3 81 8 C) 6 20.0 1226 5.952 gs.u KNOWN 73.0 
4 9 fl AB 4 20,0 51.936 33,507 95.u KNOWN 7340 
=—s ae ae 40.0 =3.055 *1.970 KNOWN 9.0 50.4 
6 26 8 10,0 -14,942 -9,640 KNOWN © 87a 7744 
7 ed 45,0 72.914 71,880 KNOWN 16,2 +28.5 
8 316 47 6 10.0 _=7,578 =4,760 KNOWN 73.6 68.6 
9 Gy 15. 45) 46 10.0 -7.76>  -5,010 KNOWN Ee 69.3 
10 Aes Sime tai a eo 10,0 -2,914 -1.880 KNOWN BS.e 73.2 
11 1514 45 28 10.0  -5.874 =3.790 KNOWN TAY 67.0 
12 7 60 13 ii 20,0 66 ~3,720 KNOWN Bye 69.2 
13 et i2) a7) a 20,0 -5.394 -3.480 KNOWN b/d 6761 
14 Soe ie 1as ig 35,0 — -2.139 -1,580 KNOWN 8/48 52.8 
15 18°49 73 0 35.0 -5.579 =2.180 KNOWN 49.1 7 as 14.1 
16 28 47 75 26 15.0 73.79/ -2.450 KNOWN 7/40 62.0 
17 49__ 75.7% 0 15.0 -1.720 KNOWN 68.7 53.7 
18 47-45 «49°=«4B 20,0 =2.760 KNOWN 74,8 54.8 
19 74 20 24 25 15.0 =0,930 KNOWN 61,8 46,8 
20 yoeueegt aang. 30,0 =5.394 -3.480 KNOWN 36.2 
24 eles eer. 0 40.0 =9.627 -6,340 KNOWN =17,5 = 
22 $0 29 «44 6 10,0 77.254 -4,680 KNOWN 72.4 
23 2423 35 34 10.0 -5, 565 = 5.460 KNOWN 9,0 
24 43°65 #64 52 15.0 =0-883 -0.570 KNOWN 43,10 — 
25 30 43 76 0 10,0 -1,178 -0,760 KNOWN 50,0 
26 42_ 34 _ 32 9 15.0 -4,448 2,870 KNOWN 25.1 
27 42.78 77 ~O 10,0 70.775 =0.500 KNOWN 2st 
28 78 66 67 0 10,0 =1,195 0.770 KNOWN 22.2 
29 65 66 63 71 1>.0 -0.853 -0.550 KNOWN 36,9 
50 76 Si 82) «OD 10,0 “1.938 -1.250 KNOWN Lh Seas 31.4 
31 25 62 27 #0 10,0 -1.426 +0.920 KNOWN 62,8 52.8 
$2 26 29 «27 0 10,0 4,139 -2,670 KNOWN 72.9 65.9 
EK} 64 63 62 0 20,0 +563 2.300 KNOWN av,7 aie reuse oo 
o4 62 60 61 i) 20,0 -2.24/ =1.450 KNOWN 42.2 25.2 
J5 746059 pi 0 =2.247__=1,450 KNOWN 42.0 32.0 
56 Oi een se, 00 10,0 =2.247 -1.450 KNOWN 46,35 36.3 
37 61 58 56 0 15,0 =3,240 =2.090 KNOWN 49u 34.0 
58 5655 530 15.0 =2.24/ 1,450 KNOWN 52.2 37.5 
KNOWN tiie = Sa 
KNOWN 54./ 34,7 
KNOKN 70.8 35.8 
450 KNOWN 62,9 47.9 
0 KNOWN 15.9 8.9 
0 KNOWN 10,4 2456 
45 41 40 «59 0 15.0 2.108 ~-1,3560 KNOWN nS 5,7 
46 $3.32 40 A 20.0 72,278 -1,470 KNOWN v9 “10.7 
AT S972 37! by 60,0 -2.418 -1.560 KNOWN +549 63.8 
48 72,35 0 0 25.0 -4,557 2,940 KNOWN 714.2 =39.2 
49 46 48 44° «0 20.0 78,232 =5,310 KNOWN 72.5 55.3 
5036 79 70,3673 =2,370 KNOWN 32,92 ee 20) 
OL $8 57 36 0 60,0 =2.743 71,770 KNOWN wee! 762.7 
22 yh 10,0 -3,675 -2,370 KNOWN 713.2 +2542 
23 Cy Pe 20,0 =9.222 -5,950 KNOWN -93./ _ 7115.7 
24 3435 ~«79”~C«*Sik 20,0 -2,.480 ~1,600 KNOWN “1,9 -21.9 
25 68 69 70 0 10,0 -1,645 1,060 KNOWN 15./ 3.7 


PIPE FROM TO DIAMETER LENGTH HAZEN (C) HESISTENCE = STAIUS <= DISCHARGE == 
NODE NODE  [NCHES FEES COEFFICIENT R=F(DrL+C) Hes crs MGD 


48.0 2680.0 67,0 0.0067 KNUAN 28.72/ $7,888 


48.0 800.0 86.0 0,0012 KNUAN 0,000 0,000 
48.0 4960.0 56.0 0.0072 KNOWN 36.170 23. ae 
48.0 1920.0 70.0 0,0041 KNOWN $9,815 25,687 
30.0 1600.0 65.0 0.0386 KNOWN 9,226 5,952 
46.0 2000.0 120.0 7.0016 KNOWN 51,954 335,506 
16.0 1280.0 75.0 0,5056 KNOWN 1,780 1,116 
48.0 2080.0 120.0 0.0016 KNUAN 96,381 36,375 
16.0 11700.0 50.0 9.7054 KNOWN 2,919 1,860 
40.0 4160.0 67.0 0.0234 KNOWN 24,648 15,902 
48.0 1920.0 86,0 0,0028 KNOWN 52,393 33,802 
16.0 592.0 40.0 0.7482 KNOWN 0.925 0,597 
40-0 3200.0 67.0 0,0180 KNOWN 18.195 11,739 
48.0 2240.0 86.0 0, 0035 KNOWN 455981 29,665 
16.0 4000.0 40.0 5.0552 KNOWN 0.655 0,422 
48.0 3350.0 85,0 0.0050 KUHN 36,637 23,637 
___ 24,9 2720.0 35.0 0.6109 KNOWN 3.498 2.257 
16.9 5120.0 40.0 6.4706 KNOWN 1.415 0,912 


24,0 1650.0 30.0 0,4929 KNUAN 0.310 0.200 
_ 1440.0 70,0 0 0032 KNOWN  $4.565 22,171 
960.0 120.0 0,0008 KNUWN «59,452 25,440 
48.0 5120.0 120.0 0.0040 KNOWN 68,406 44,133 
24.0 3660.0 0.2630 KNOWN 14,805 9,552 
16.0 3840.0 2, 0943 KNOWN 3.846 2,159 
24,0 1040.0 0.0/22 KNOWN 144772 9,534 
$0.0 950.0 0.0156 KNUWN 29,658 19,134 
48.0 1950.0 120.0 0.0045 KNOWN 34,640 22,345 
30.0 1200.0 80.0 0,019/ KNOWN 23,646 15,255 
48.0 4550.0 120.0 0.0036 KNOWN 43,903 28,326 
16.0 5600.0 70,0 FLERE] KNOWN ZSil 1.499% 
48.0 640.0 85.0 0.0010 KNUWN 524297 20,837 
16.0 3200.0 60.0 1.9101 KORN 3,860 2.490 
~ 5600.0 50.0 0.2193 KNOWN 19,216 12,3597 
2000.0 60.0 1.1938 KNOWN 0,871 0,562 
66.0 0,4668 KNOWN 43,258 8,544 
60.0 T,0509 KNOMN S,eil = 3.749 
8470.0 70.0 1.2825 KNOWN 9,222 5,950 
1040.0 600 0.2094 KNOWN 13,172 8.498 
~ 1920.0 “20,0 v,0015 KNOWN 24,316 15,6685 
3840.0 120.0 0,0030 KNOWN 3,688 =©2,508 
4800.0 0.0788 KNOWN 2,061 1.330 
~ 1760.0 0, 4165 KNUAN 5,980 3,858 
2560.0 1.3561 KNOWN 2,519 1,625 
$360.0 2.8102 KNOWN 1,539 0.993 
2400.0 ~ 0,0162 KNUWN 14,651 «9, 4520 
4960.0 60,0 0,0814 KNOWN 14,554 9.390 
800.0 63.0 0.1472 KUHN 9,475 6,343 
3200.0 60.0 1.9101 KNUWN 7.250 ©~«(0.16i 
1600.0 78.0 0.1983 KNUWN «11-425 7,374 
60,0 _ 0,3544 KNOWN 74227 4.662 __ 
70.0 0.2020 KNOWN 3,675 2.371 
70,0 0.7161 KNOWN 2.650 1,740 
70.0 KNOWN 20,570 13,271 
70.0 KNUWN 15,701 10,130 
65.0 KNUWN 17,608 11.360 
80.0 KUHN 2.2/5 1.467 
70.0 KNOWN 3,685 2.509 
1600.0 50.0 KNOWN 6,185 3,990 
SST er KNOWN 6+523 4.208 
80.0 KNOWN 1-890 1.219 
75.0 KNOWN 10,660 6.878 
Boe = KNOAN 2,632 1.698 
80.0 KNOWN 1,944 «1,254 
80,0 0,6414 KNOWN 2,935 1,894 
__3p.0 1280.0 80.0 0.0220 KNOWN 15,644 10,222) 
$0.0 560.0 80.0 0,0092 KNUAW 01256 ©0165 
30.0 640.0 80.0 0.0105 KNUAN 17,704 11.422 
16.0 960.0 70.0 0.4309 KNOWN 5.570 3.593 
30.0 1280.0 60.0 0.0210 KNOWN $6,149 23,322 
16.0 960.0 80.0 0.3565 KNUHN 5,506 3,552 
30.0 1280.0 7.0.0 0.0269 KNOWN 474158 11.070 
30.0 2720.0 70.0 0.0572 KNUAN 4,990 3,220 
30.0 1600.0 70.0 0.0536 KNUAN 11,842 7,640 
30,0 1260.0 80.0 0.0210 KNUAN 0,141 0,091 
16.0 2400.0 55,0 1, 6826 KNUAN 3,0es 1.954 
20.0 1640.0 63,0 0,3585 KNUAN 6,869 4,432 
20.0 5290.0 55.0 1.2512 KNOAN 3.is2 2,020 
20.0 600.0 55.0 0.1892 KNUAN 2,526 1,630 
16.0 9100.0 55.0 6,305 KNOHN 1,425 0.920 
20.0 880. 110.0 0.0577 KNUAN 1,599 2,032 
20.0 1120.0 55-0 0.2049 KNOWN 2,074 4.338 


16,0 3700.0 55.0 2.5943 KNUAN 3.6/5 2.370 


Boston Water 


APPENDIX SLS7 


CHARLESTOWN CONNECTOR: YEAR 2020 


Charles A. Maguire & Associates 


Boston Hartford Providence 


TABLE SLS-81 TABLE SLS- 82 


STUDY DAY: YEAR 2020 REDS TUCTANT TASER 
UNIMPROVED NETWORK on Ul + FIRST STAGE 
CHARLESTOWN CONNECTOR HARLESTOWN CONNECTOR 
% NUDE CUNNECTING PIPE ELEVATIOW = CUNSUMPITUN = SIAIUS TO} Htav - SIAIUS PRESSURE-RERD NUDE CUNNELCTING PIPF ELEVATION = CUNSUMPIIUN = SIATUS TOT Heau = Status PRE vang REAL 
NUMGERS INVERT FI crs “GD CONS Lal Hey READ ELEVATION FI NUMGERS INVERT FT crs “GD CONS tT Hey Real ELEVATION 
1 2 o Ht Uy 13.0 37.2649 24.045 16ou.u KNOWN 145.9 1 2 0 Ly} 0 12.0 37.49/ 24,192 lov.u papa eee 
2 e1 6 7 0 20.0 59.536. 36.283 155.2 KNOWN 138.5 2 61 6 7 0 20.0 59.05/ 38.617 eS ape aeave 
3 bl 6B 9 2U.0 11.518 7/302 158.2 KNOWN 134.5 FO) Ub, 7-6. Ons 20,0 11,565 7.331 ie RACH ES 
4 ae ae ae 20.0 38.156 24,617 1b/.y KNOWN 137.9 4 Ce site athe <2 20,0 38.454 24,809 1579 pag 
5 8 9 85 410 40.0  -$.05S -1.970 KNOWN 156,0 116.6 5 8 9 Bn 10 $<) 955054 711-970) RNOKN ee pies 
6 2 6 1 3 1U.0 714.942 -9,640 KNOWN 154.0 144.6 6 2 6 1 3 10,0 714,942 -9.640 ANOWN 1 ue 
7 i i) 0 Of) 42.0 “2.914 -1,880 KNOWN 35./ 34.7 7 1 0 0 0 42.0 2.914 -1,880 prone Le 
8 3 16 47-0 10.0 -7.$78 4,760 KNOWN 15v.4 140.9 8 $ £6 47 9 10,0 -7,378 +760 xwonn A ee 
9 16 5 38-148 1u.0 -7./6>2 -5.010 KNOWN 151.1 141.1 9 16 5: 25 A6 10.0 -7.769 “5,010 ANOWN ano 
10 4 te 0 10.0 72.914 -1,880 KNOWN 15¢./ 142.7 10 4 pee | 0 10,0 72.914 -1,.680 KNOWN 15 4 
a1 15 14 «15° 28 10,0 5.674 -3.790 KNOWN 146.0 138,46 11 15 14 13 2A 10.0 5.874 -3.790 KNOWN 140.5 
12 7 80° 23 aL 2u.0 -5.766 -3.720 KNOWN 135.9 12 T8623 ois 20,0 -3.720 KNOWN ae 
is m2 42 47 ~=~«Of 20,0 5.480 KNOWN 134.6 13 $2 12) 27" | 20.0 KNOWN aeels 
1410 «12 «18 on 39,0 1.580 KNOWN 119.9 14 40 42 48 9 35.0 21-380 XNOWN a5 58 
de 18) 19 ys on 35,0 -2.180 KNOWN 84,3 12508 49 738 35.0 oz 18 0 KNOWN Fea 
16 OO. 27 FS" 126 19,0 2.450 KNUWN 134.5 16 28) (“27 (75) 626 15,0 -2,450 KNOWN pees 
17 19 «75 «74 D) 19,0 71,720 KNOWN 141.35 126.3 17 19°) «7574 0 15.0 71.720 alley ps 
18 47 45 49 48 20.0 72.760 KNOWN 149.¥ 129.9 14 47 45 49 48 20,0 “2.760 KNOWN : vive 
19/4 2024 25 12.0 -0.930 KNOWN 134.0 119.6 19 /4 20 24 25 1>.0 -0.930 KNOWN tae 
20 73 20 210 30.0 -3,480 KNOWN 104.9 79.3 20 ‘3 20 21 0 30.0 73.480 KNOWN 1129 
21 21 23 22 0 4.0 -6,540 KNOWN 52.4 15.4 21 at 23: (2a f) 40.0 6.540 eit Re 
22 $0 29 #44 9 10,0 -4,6B80 KNOWN 147.9 139.3 22 $0 29 #44 ) 10.0 -4.080 Pane ; bate 
Gs 24) 23° 33) (34 10.0 -3.460 KNOWN a4.4 74.4 2s e423 33 34 10,0 75-450 KNOWN abate 
24 45 65 64 52 15.0 “0.570 KNUKN 12U.9 105.3 24 43 65 64 52 12.0 “0,570 aaa esdes 
25 $0 43 74 6 10.0 70.760 KNUWN 122./ 115.7 2 $0 43 76 0 10,0 Syston Pees rhe) 
26 42 31 32 i) 19,0 72.870 KNOWN 90.2 63.5 26 42 $1 32 0 13.0 a PeERE ree) 
27 42/8 «77 10.0 -0,500 KNOWN bade) 20 Ae Dire ee aah Gea7e0 eNO 115.3 
2B 78 66 67 0 10.0 0.770 KNOWN 101.6 9166 26 78 66 67 oO 10,0 20s ta Ber t22'5 
29 6b 66 68 74 15,0 =0.550 KNOWN 119./ 9847 29 0b 66 6S 74 12,0 pissy Baa Te 
so 76) Si B20 10.0 -1.250 KNOWN 110.1 106.4 50 76 $1 82 0 10.0 SO ety canta 
$1 2d 62 27 0 10.0 -0.920 KNOWN 1go0.U 126.0 31 25 B82 27 0 10,0 aes Bera rae, 
$2 26 29 «#127 0 10.0 -2,670 KNOWN 149,93 139.3 $2 26 29 27 0 10,0 Bere e None aoSus 
$3 04 63 62 0 20.0 +300 KNOMN 4a/.y 97.9 $504 63 62 00 2u.0 2:50 pNoUN : 
$462 60 btn 20.0 =1.450 KNOWN 122.0 102.8 $462 60 61 on 20.0 papa pomp a Ra 
$5 71 60 59 9 10.0 -1.450 KNOWN 119.2 109.5 $5 1/4 60 59 0 10.0 SABO gS ENDE 
56 59 #398 «57 t) 10.0 71,450 KNOWN 124.2 114.2 36 59 38 57 0 10,0 a. ze NOUN 
37 61 28 56 0 15,0 “2.090 KNOWN 120.7 111.9 37 o1 38 56 v1) 15.0 ara PuOUR 
SB >6 55 55 0 15.0 KNOWN 134.0 115.6 58 56 355 55 0 12,0 Evie apes 
39 57 55 54 0 12,0 KNOWN 15U.0 115.6 bd tee a See KNOWN 
40 92 $3 51 0 20.0 KNOWN a netye Biee as ae ze gt i ct Bane Pisa ty 
a 45 $1 50 0 35.0 ' ; ‘i 29. 
42 49 94 50 «0 15.0 kNokN 440.) 12604 a Ay 2 se S ae See eter 
4s 77 67) 68 0 10.0 KNOWN 0 ' . -4.420 KNOWN 
44 4t 69 (0) 8 12.0 KNOWN 82.2 70.5 44 Ate 69.2 0; ann 15,0 Eta sHMeNON 
4 4 4 9 540 KNOWN B4.e 69.2 45 41 40 39 0 15.0 Ss 
rp ae 33 a5 aa Sat KNOWN 64.2 64.2 46 $3 $2049 SAK ae ceaea eh 
47 $9 7237 «6 60,0 KNOWN Tae Ale 47 39 ne 37 5 BPS See ann KNOWN 
4B 72 35 0 0 2>,0 KNOWN 6U,/ 35.7 48 72 ° Sahn os eiG CRDDN 
Rm Rate 8 eeae Pichu aiid oes 30 M8 7s Wie 70.0 ~2.370 KNOWN 
20 $6079 0 0 70.0 KNOWN ew . . w4.97 RNOWN 
53 $8 87 36 Oo 60.0 KNOWN Hee eh # se 2 a8 i cas ey ett 
Lp I i ame eh “A ‘ , 0.0 5.950 KNOWN 
> 22 Oo “0 ~-B 20,0 KNOWN =23,1 +4301 23 22!) 0 3 20, S 
#7 $4.35 79 9 2u.0 KNOWN 75. 53.0 24 33) 33, <7 o teh sued ean 
25 68 69 #70 t) 10.0 KNOWN By.L 7964 35 68 69 9 0 10, . 
5 = ENGTH HAZEN (C) RESISTENCE = STAIUS == DISCHARGE == 
PLP) FROM 1O DIAMETER LENGTH HAZEN (C) HESISTENCE = SfAlUS DISCHARGE == PiPe FROM 10 DIAMETER L - : heed 
x NODE NODE INCHES FEE! COEFFICIENT R=F(DsL+C) me> crs MGD NOVE NODE INCHES  FeET COEFFICIENT R&F(D+L+C) KES UFS nop 
2 * . 2 KYUMN = $7449/ 24,192 
2 1 6 48.0 2880.0 67.0 0.0067 KNUAN 57,269 24,045 2 3 4 an-8 ae eee meeb ae aid lene cola 
81 5 2 48,0 800.0 86.0 0.0012 KNUMN 34017 1,946 a1 2 ae Le ee: Ronis Eepanh oGatuacieaaeaes 
6 2 6 Bia) os Pe0 st td Bepie Tone nraetardcneiens ? 2 12 48.0 1920.0 70.0 0.0041 KNUMN $2,728 21.115 
7 Ze a8 pete eats pee’ Gises Shee eee: aCe 8 ie 5 30.0 © 1600.0 65.0 0.0586  -KNUMN © B340 5 SBA 
4 $ 5 $0.0 1600.0 65.0 0.0560 KNUAN 84301 5.356 8 3 : oo heme enele 3° aentie RRONNMEN Ga hasameekehes 
9 4 5 48.0 2000.0 120.0 0.0u16 KNUMN $8,156 24,617 A ; is yor F2u0 LO 75.0 0.5056 KNOAN 1.155 0.745 
ae oe ake BOND ge See OC alo ana Shira uateogee antees i Wey a4 48.0 2080.0 120.0 0.0016 KYUKN 42,591 27,478 
10 > 44 48.0 2080.0 120.0 0.0016 KNUAN 42,268 27,269 10 ; : nda eat peak RAUNT SCOT tet ann 
1 6 7 16,0 11700.0 50,0 9.7854 KNOMN 2-914 1,880 ree Z pa SOU 7s itae« PEIN Aree eh chee 
3 6 8 40.0 4160.0 67.0 0.0234 KNNUAN 15,406 9,939 ; i rh rer 1920.0 86.0 0.0026 KUHN $4,2/1 22.140 
4 % 40 48.0 1920.0 86.0 0.0U28 KNUAN $3,900 21,871 a ; i spon geo mare ett rent > eee Reka 
16 9 8 16.0 592.0 40.0 0.7462 KAUN “502 0.324 16 ae A Be ee HOT CHEER SLUTS ax 
7 eke Ai Deas e080 67.8 ppaeae Paci aeteee oo 5 10 9 48.0 2240.0 86.0 0.0035 KVUMN 28,550 16,406 
5 10 9 4a.0 2240.0 86.0 0.0033 KVUMN 28.204 18,196 a ae 3? abate one ee Biasee BNGWALT LaaakoaMeiot ace 
15 9 11 16.0 4000.0 40.0 5.0552 KNUAN 0-661 0.439 ri $ rh 48.0 3350.0 85.0 0.0050 KYUHN 19,600 12,645 
46 9: 49 48.0 3350.0 65.0 0.0u5U KNUAN 19,29> arc ee ri 10 rt 2450 2720.0 35.0 0.6109 KNUAN 2,828 1.824 
a6 4440 p24 24,0 2720.0 $5.0 0.6109 KNUMN 2,782 1, 95 emi st a Ca ae 20 oes RNUAN "coer > B1ée0 
13 le 11 16.0 5120.0 40.0 6.4/06 KNUAN Bey areas oa is oe sre 1650.0 30.0 0.4929 KAOWN 1.271 0.820 
ri Orr 24,0 1650.0 30.0 0.4929 KAUWN 1434 0.86 28 io ee re ee ek Seceeat ROUIN MUO7 LOSE. Mae eae 
ii 12 13 4.0 1440.0 70.0 0.0U31 KNUWN 26,766 i7+260 32 14 13 48.0 960.0 120.0 9,0u08 KNOWN = 26,900 17,355 
ae a4 1S 48.0 960.0 120.0 0.0U06 RAUWN 25,967 16.753 - ae ee He ort eee ren ened RNG Ni) a8 Sesinsae Sis 
So pass 126 pe et) seal peed) See SHisehs Sy) as 24.0 3680.0 65.0 0.2630 KNUHN 13,552 8.743 
ap py ad ce. 45 24.0 3640.0 65.0 0.2630 KNUKN 14,161 9.436 ae pple $F Babes ANON Stade Bieoe 
19 1 15 16.0 $840.0 63.0 2.0945 KNUAN Brace ae 73 15 20 24.0 1040.0 66.0 0.0/22 KNUWN 134613 8,763 
LI pte ee aE he) Has peaeee PAGHNIME aS ueN atta? 7 46) 4 27 30.0 950.0 80.0 0.0156 KNUWN 26,002 16,776 
oe aa 30.0 950.0 80.0 0.0156 KAUMN 295.448 peed Be Oe cure beeen fore ata RABIN MeLyiapaaano ee 
26. 1632 PTE ye EAI) cela Reaver DNGUN BSCR BUdaseat 74 1/19 80,0 © 1200.0 80.0 0.0197 KYUHN 19,894 12.835 
EN ee Ue ce oes pace aa RuuaNip cetera veteee 4 41 ~~ 18 48.0 4550.0 120.0 0.0036 KNUKN By 33S 9.376 
45 41 18 48.0 4550.0 120.0 0.0036 KNUAN 4.3 ' os us <6 42 rer 5600.0 70.0 ——3 8133 KNOWN 1771 1.142 
CT US EE pecs aeitty. Gente anette ae 46 OB 4 4.0 640.0 85.0 0.Quiu KWUAN 10,891 7.027 
48 «(1849 4a.0 640.0 65.0 0.0010 KNUMN 6651 4.294 ae. eeeey mee ae a res Penny San aee cM 
eae Bee fect SE Sata a aezies RAGAN 204816 12,199 24° 19° «(23 $0.0 © 5600.0 50.0 0.2195 AMUN 15,811 10.204 
24 19 23 30.0 5600.0 50.0 0.2195 KAGAN 1 anus 21139 a os 2 sere ae Rasta beases chon 1.344 50.867 
2st 9 is eee esa fost oace sea) eee eed 240 2U- 2a 24.0 6720.0 $6.0 0.4668 —-KNOMN 12,206 7.875 
Gee ade eon Oheren se pena eases RNDWNL va cou Ns OD 23. 26" 24 20.0 © 5120.0 60.0 1.0569 RNUWN 6,844 14,445 
nS ST a eae ees RaUINGn cuneate estoas 22 2183 20.0 6470.0 70.0 1.26258 KWURN = «9222-49, 950 
22 2. 53 20.0 64/0.0 70.0 1.2623 ile eee Apel So 22 3s 20.0 1040.0 135.0 0.046/ KMUAN 22.800 14,710 
30 225 20.0 1040.0 60.0 0,2u94 KNOWN: “42816 8,270 sly te ie eee eae eens KNOW 7uy9S) cs co2e 
29 32 22 48.0 1920.0 120.0 0.0u15 KNNUAN cae 11.404 44 49 22 48.0 3840.0 120.0 0.0030 KNUWN 22,260 14,362 
44 4922 4a.0 3840.0 120,0 0.0u30 KNUWN 175 1.404 Ee Se Bae sae ree rey KNOHN BISA TL Lage 
33 25 46 30.0 4800.0 60.0 0.0788 KUKN 1,456 aeees 54 25 54 2.0 1760.0 55.0 0.4165 KNUHN 5,91/ 3.847 
S425. 4. 54 20,0 1760.0 eee see nes RNGHNG Uotida le Sess as 28 424 16.0 2560.0 135.0 0.3409 KNUWN 4,460 2,877 
4s 2> 24 16.0 2560.0 64,0 1.3961 KNOWN iS za86 ae ck a4 ee eee Raves eeey ROMAN 4,444 0.939 
Comets 28 16.0 $360.0 Aud odie MENOPT Mer Rte eH Pe ete Bak $6.0 2400.0 80.0 0.0162 KNOWN 14,387 9,282 
64 24 33 36.0 2400.0 60.0 0.0162 KNUAN oy A = 40 24 30.0 4960.0 60.0 0.0814 KNUAN 612,253 7,905 
52 40 24 30.0 4960.0 60.0 0.0814 KNUAN = 15421 . 7 a5 2 30 Sara 800.0 135.0 0.0559 KNUKN 474164 11,073 
760 2330 20.0 800.0 slaty paths SAUON MC LBS UTE See 42 2/26 16.0 3200.0 135.0 0.4261 KNUKN 0,353 0,245 
4200 2/26 16.0 3200.0 60.0 1.9102 KAGaNl ” (by505 032 ee ele ote aa caras KAOKW 17,996 417640 
2 el, | 26 Ae fag Beagae RHONMUM aS Ge mao as Me Nee 46 20.0 1760.0 135.0 0.0/93 KNUKN 13,667 8.818 
32 26 46 20.0 1760.0 60.0 0.3544 KNOWN zsS2? Aiea aH ak He pee 450.0 70.0 0.2020 KNOWN 3,260 2.103 
2° 3h 8 16.0 450.0 70.0 0.2020 KNOWN 35952 ieee 7 “at as 16.0 1600.0 70.0 0.7181 KMUAN 24305-1526 
ae a7! a3 16-0 1600.0 70.0 0.7181 KNOMN 21672 pares Age AG lie macuce Poen aioazd KNOWN 480437 192895 
Te il de a She Se AG anaes RMON (4es195, Lp caas 67) BS 30.0 1920.0 70.0 0.0405 KWAN 13,985 9.024 
a7 eR 2 cas 3o.0 1920.0 7040 0.0405 KNOWN = 1601 bead St emcee se see aeote hgh ekes KAGAN ae taS3\abegan 
he Sn eaten eee carats retin Cae tee een 71.0 «S29 16.0 $200.0 80.0 1.1236 KWAN 1,815 1.169 
Be ya Se 25. 16.0 3200.0 80.0 1.1218 et aE Eee ad a2 3130 16.0 © 3900.0 70,0 1.7903 KNOWN 24770 1,787 
82 31S 16.0 .. 3900.0 mn utts NKURNGM et oa yeas 27, Ren ot 20.0 1600.0 50.0 0.4514 KNUKN 5,539 3,573 
ee ee. St SN eoeo Aeaaee ehe OST Se 6203433. 24.0 1920.0 65.0 0.4572 KNUWN 54214 -3.362 
62, °34. 33 24.0 1920.0 65.0 0.1372 KUHN 6.897 450 Cee erm ae Pe eae nae so8se KNOWN, "AN77” kl dae 
60 34 35 16.0 2600.0 60.0 0.9616 KNUHN 1,92 4 z a 37 34 24.0 Bb0.0 75.0 0.0485 ANON 9.229 5.954 
61 <7] 34 24.0 880.0 75.0 0.0485 KNUMN $1,074 tease Gs 4 3s ca aaah Het 0.7292 KNOWN, 2,289 «4.477 
59 36 35 16.0 2080.0 60.0 0.7292 KNUAN Eas 1.276 56 se 36 16.0 2250.0 60.0 0.7616 KNOWN 1,834 1,184 
AP hoa pete SEL Ht pibaia RNUMN 35004 1,998 a7 E30 36 16.0 2400.0 80.0 0.8414 KNOWN 24702 -4,.743 
57 $9 36 16.0 2400.0 80.0 0,8414 KUHN ’ i 2 a a sate Tee peices 9.0230 KNOWN 14.296 9.223 
ee ae 8” A aan ate RAONNN TBt499. ecsee Se $0.0 560.0 80.0 0.0092 KNUAN 04138 0.102 
fe ST ad Bass sadae nate RCE RADWN 480295 420759 53 4038 30.0 640.0 80.0 0.0105 KNUHN 16,604 10,751 
53 4utsé8B 30.0 640.0 80,0 0.0105 KNOWN 181195 11,739 Bee AU Oe pee pened mare eeaaeg FEAR Te marr meter 
54 4239 16.0 960.0 70.0 0.4509 BROWN i212 92 anny s08 ee ee Slee sie a gene obey RNUNWSUacaay palace 
3 9 | 40 30.0 1280-0 60.0 0.0210 KNUAN picmenspes aig tes aoe Sean Ra 923385 KNOWN 5431532429 
50 41 42 16.0 960.0 80.0 0.3465 KNONN 5-868 5.786 gE is ites aber ate eae NAEP eee re eee 
68 4s 55 30.0 1280.0 70.0 0.0269 KNUAN aoe : men ra va “ sg 2720.0 155.0 0.0170 KNUAN 2,967 1,927 
4.00 4445 30.0 © 2720.0 7040 0.0572 KNUWN ag0s) | 1gsB 58 A ogee A) Bye mate ntass heave. prprise wreese4 
69 35> 44 30.0 1600.0 70,0 0.0536 KNUAN Cs ets 7 6 ae relies 1280.0 135.0 0.0080 KNOWN 2.159 1,393 
40 446 30.0 1280.0 80,0 0,0210 KNUAN 0436 +238 pe ye hehe Spee cee tiegee RADHWI nN Sloe weve 
wide tibet ELA et BLL 528 529505 Raging aaatararaad an. sey art 20.0 1840.0 63.0 0.3585 KNUKN 69174, 463 
368 46 51 20.0 1840.0 63.0 0.3585 KNUAN eebeA 2.02 72 4/ 48 20.0 5290.0 55.0 1.2912 KNUAN 31155 2.023 
28 aaa ae ae ay tee ecl te PERE KNOWN 20820 4.687 ieee Ph 20.0 800.0 55.0 0.1892 AMUAN 24515 1,623 
32) ese nay 20.0 800.0 55.0 Baise xubun tides pyois So 5448 16:0 9100.0 55.0 6.3003 KMUAN 1,422 0,917 
35 5448 16.0 9100.0 55.0 6.3605 KNON Se He Ie eae seed er aa 90577 anuuN 6406593070 
as a a ath a2ea ar He ROR 21054 41325 9 54 50 20.0 1120.0 55.0 0.2049 KAOHN ee peers 
. 55.0 : ;) £ 5 15945 KAUAN . . 
7 35 32 ie.8 3750.0 55.0 2.5945 KNUMN = - 3.675 2,370 70° 5552 16,0 3700.0 3520 2.5 


TABLE SLS- 83 TABLE SLS- 84 


STUDY DAY: YEAR 2020 STUDY DAY: YEAR 2020 
REHABILITATION: SECOND STAGE REHABILITATION: THIRD STAGE 
CHARLESTOWN CONNECTOR CHARLESTOWN CONNECTOR 
NUDE CUNWECTING PIPE ELEVATION = CONSUMPITON = SIATUD TU! Htav - SIATUS PRESSURE HEAD NUDE CONNECTING PIPE ELEVATION = CUNSUMPTION = STATUS TOT HeEAU - SIAIUS PRESSURE HEAD 
NUMBERS INVERT FI crs “GD CONS FT meu HEAD ELEVATION FI NUMBERS INVERT FI crs MGD CONS rl Meu MEAD ELEVATION +1 
1 2 o a 0 1>.0 37.630 24.277 16v.u KNOWN 145.0 1 2 0 0 0 15,0 37.6018 24,270 160.0 KNOWN 
2 Bt 6 SG 20.0 60.224 39.048 158.2 KNOWN 13865 2 es ee 20,0 60.190 158.2 KNOMN 
3 OR Bo Hee 20.0 11.472 7.404 158.2 KNOWN 138.5 3 et 8 8.0 20.0 11.579 158,> KNOWN 
‘ , p) 5) C) 2u.0 39.182 75.279 15/.¥ KNOWN 137.9 4 9 0 U) 0 20,0 38.264 15/.¥ KNOWN 
5 8 9 89 10 40.0 -35.053 -1.970 KNOWN 156.2? 116.5 ve. 8 9 60 10 40.0 3.055 KNOWN 156.2 
6 é 6 1 5 1U.0 14.942 -9.640 KNOWN 154.2 144.5 6 2 6 1 3 10.0 714.942 KNOWN 154.9 
7 1 D) c) C) 4>.0 -2.914 -1.680 KNOWN 85.0 38.6 7 a t) 0 0 45.0 72.9 KNOWN 65.0 
8 3 16 47 n 10.0 -7.578 +4.760 KNOWN isu./ 140.7 =a } 3.160647 0 10.0 -7.576 KNOWN isu./ 
9 16 5 15 46 10,0 77.762 ->.010 KNOWN 150.9 140.9 9 1673) 49.46 10.0 -7.76> KNOWN 150.9 
10 4 5 4 4 10.0 2.914 -1.880 KNOWN 152.2 142.5 10 a4 55 46 0 10.0 2.914 KNOWN 
11 15 14 «15 «28 10.0 “5.674 -3,790 KNOWN 146.1 136.1 11 15 14 130 286 10.0 “5.874 KNOWN 
12 7 #0 18 11 20.0 -5.766 -3,720 KNOWN 153.0 135.8 12 FOG ad 5 20.0 KNOWN 
is at 120=«17 fi) 20,0 75.594 -3.480 KNOWN 154.4 134.4 13 ai 32 «47 0 20.0 KNOWN 
14 4a 612 «15 0 35.0 “2.139 -1.380 KNOWN 154.7 119.7 se T) L332: 8: 0 35.0 KNOWN 
15 18 19 73 (6 3>.0 -3.$79 2.180 <NOWN 12¢.4 87-1 15 16639 = 73)~«O8 35,0 KNOWN 
16 26 437 75 26 15.0 -3,/97 -2.450 KNOWN 146.0 133.8 16 28 17 75 26 1>.0 KNOWN 
1? 19 75 #74 0 15.0 2.666 -1.720 KNOWN 159.2 124.5 _ 4.7 19° «75 =«74 0 1>,0 KNOWN 
18 470-450-490 48 20.0 74.278 -2.760 KNOWN 149.9 129.8 16 47 45 49 «48 20.0 KNOWN 
19 74 20 24 25 1>,0 “1.441 -0.930 KNOWN 131.2 116.5 19 74 20. 24 25 15.0 KNOWN 
<0 7320 21 «Of 30,0 ->.594 -3,480 KNOWN 1135,4 83.4 __20 73 20 21 «20 30.0 KNOWN 
21 “arteries t 40,0 -9.82/ -6.340 KNOWN 72.¢ 32.2 Zi 21 230 22 oo 40.0 KNOWN 
22 30 29 44 0 10.0 77.254 -4,680 KNOWN 146,00 138.6 22 30 29 «44 0 10,0 KNOWN 
23 24 23 35 Sa 10,0 “5.365 -3.460 KNOWN 118.3 108.5 23 24 23 33 34 10,0 KNOWN 119.9 
24 43 65 64 52 1.0 -0,883 -0.570 KNOWN 13e.2 117.2 24 43 65 64 52 15.0 KNOWN 
2 30 6430 «(76 f 10,0 “1,176 -0.760 KNOWN 130,/ 126.7 25 30 43 76 ) 10.0 KNOWN 
26 42 $1 $2 ° 15.0 4.446 -2,870 KNOWN 122.1 107.14 S26: 42 31 32 ~«20 15.0 KNOWN 
2 42078 77 10.0 -0./7> -0.500 KNOWN 121.9 111.8 27 42°78 77 0 10.0 ~ KNOWN 
28 18 66 67 ty) 10.0 “1.193 -0.770 KNOWN 12¢.u 112.0 268 78 66 67 0 10.0 KNOWN 
ra) 05 66 63 71 15.0 0.855 -0.550 KNOWN 113.1 Mt 4 65 66 63 71 15.0 KNOWN 
so 7o $1 (82 0 10.0 71.938 -1.250 KNOWN 121-6 so 46 $1 82 0 10.0 KNOWN 
$1 23. 02 27 0 10.0 71.426 -0.920 KNOWN 124.5 S11 25 62 27) 0 10.0 KNOWN 
32 <6 29 27) «Oo 10,0 4.139 -2.670 KNOWN ae 138.6 n02. a6 _ 29) 27 § 10.0 KNOWN 
$3 of 63 62 9 20.0 -3.569 -2.3500 KNOWN 110.4 $3 o4 63 62 0 20.0 KNOWN —o 
34 62 60 61 0 20.0 -2.24/ -1.450 KNOWN 112.3 sa e2 60 61 0 20.0 KNOWN 
35 7260 59 0 10.0 72.247 -1.450 KNOWN 119.9 ote 71.60 59 0 10,0 KNOWN 
so 29 «58 «57 0 10.0 -2.24/ -1.450 KNOWN 122.4 se 29 $86 57 0 10.0 KNOWN 
$7 01 58 56 0 12.0 -3.240 -2.090 KNOWN 119.5 37 61 58 56 ti) 15.0 KNOWN 
38 >6 55 «53 0 15.0 -2.24/ -1.450 KNOWN i: cee Si: 121.9 — Sh. 56 55 'Sk 0 15,0. KNOWN " 
39 >7 55 54 9 15.0 -2.247 -1.450 KNOWN 121.9 39 97:55 54 0 1>.0 KNOWN 
40 52 5352 =0 20.0 -3,890 -2,510 KNOWN 116.6 aed 52 53 51 0 20.0 KNOWN 
41 45) 32 50, 8 35.0 44,819 28,915 KNOWN 115.0 —$1 452 -5i.950' 200 32,0 ae 
42 49°34 50 0 15.0 -2.247 -1,450 KNOWN 128.5 42 aide Lice 19.0 KNOWN 
43 IP -6h 48 26 10,0 “1.195 -0.770 KNOWN : 43 77 67 «68 t) 10,0 KNOWN 
44 a1 49 0 1>.0 6.051 74.420 KNOWN 44 cp a | ae, Rea | 19.0 KNOWN “ 7 
45 41 40 39 0 15.0 -2.108 1.560 KNOWN 45 41 40 39 #0 1>.0 KNOWN 119.0 
46 $$ 32 49 3a 20.0 -2.278 -1.470 KNOWN 46 $3. 32 400 38 20.0 KNOWN 
47 S93 72. 37 C) 60.0 “2.418 -1.560 KNOWN pal / 39°) -720—«37 0 60,0 KNOWN = 
48 2 $5 09 0 25.0 74.557 -2.940 KNOWN 46 72 $5 0 OO 25.0 KNOWN 
49 46 48 440 9 20.0 -8.232 -5.310 KNOWN 49 46046 644 «(0 20,0 KNOWN 
20 $679 f) 0 70.0 3.675 -2.370 KNOWN 3 Pai ee Ce, o 70,0 KNOWN 
21 $8.37) 36 ot 60.0 -2./4S -1.770 KNOWN 21 $8.37: 36 0 60.0 KNOWN =a 
22 70° 6 “OG 10,0 -3,673 -2.570 KNOWN 22 70 0 0 0 10.0 KNOWN 
23 22 C) C) 0 2U.0 9.222 -5,.950 KNOWN 23 22 0 t) 0 20,0 KNOWN 
24 $4.55 790 20,0 -2.480 -1.600 KNOWN >4 3435 ~«79 «8 20.0 KNOWN 
35 68 69 70 «0 10.0 71.643 -1.060 KNOWN 5 68 69 70 0 10,0 71.060 KNOWN 
PIPE FROM fo DIAMETER LENGTH HAZEN (C) HESISTENCE = STAIUS -= UISCHARGE -= PIPE FROM To DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS == DISCHARGE =» 
NOVE NODE JNCHES FEET COEFFICIENT R=F(D+L +c? HESS” ____ NODE NODE INCHES FEET COEFFICIENT R=F(D+L+C?) mes crs” nGD 
2 1 ‘6 48.0 2880.0 67.0 0.0067 KMUAN — $74630 24.277 2 1 6 48.0 2860.0 67.0 0.0067 KNOWN 374619 24.270 
81 3 2 48.0 800.0 86,0 0,0012 KAUN 3.017 1,946 81 3 2 48.0 ___ 0.0012 KNUAN 3.017 1.946 
6 2 6 48.0 4960.0 66.0 0.0072 KNUMN = 504295 6 2 6 46.0 ~ 0.0072 KNOWN $0,260 19,83 
? 2 12 48.0 1920.0 70.0 0.0042 KNUMN 7 2 12 48.0 0.0041 KNOWN 32,926 24.243 
8 s 5 30.0 1600.0 65.0 0.0580 KNUAN et oe 3 5 30.0 1600.0 0.0586 KNOWN 362 5.395 
9 4 5 4A.0 2000.0 120.0 0.0016 KNOWN = $94182 9 x 5 48.0 2000.0 0.0016 KNOWN §=6©38.564 24,880 
Ao > 12 16.0 1260.0 75.0 0.5056 KNUAN 1.183 60 > 12 16.0 1280.0 0.5056 KAUN 1.176 (0,759 
10 > 14 48.0 2080.0 120.0 0.016 KAUAN = 43,400 S48 > 14 48.0 2060.0 0.0016 _—_—sKMUAN 42,695 27. 
1 6 7 16.0 11700.0 50.0 9.7854 KNOWN 2.914 1 6 7 16.0 11700.0 “9.7854 KNOWN 2,914 «1,880 
3 6 8 40.0 4160.0 67.0 0.0234 KNUAN 15,569 3 6 8 40.0 4160.0 0.0234 KNOWN = =15,565 10,042 
4 6 10 48.0 1920.0 86.0 0.0026 KNUAN = 34,497 4 6 10 46.0 1920.0 0.0028 KNUMN $4,478 22.244 
16 ¥ 8 16.0 592.0 40.0 0.7482 KNUAN 0,449 16 9 8 16.0 592.0 0.7482 KNUAN 0,451 o4 
ry 8 18 40.0 3200.0 67.0 0.0180 KNUAN 8.640 47 8 18 40.0 3200.0 0.0180 KNOaN 636 
> 10 9 48.0 2240.0 86.0 0.0033 KNUAN = 28,676 5 10 9 48.0 2240.0 0.0033 KAUAN 665 
15 y 11 16.0 4000.0 40.0 5.0552 KNUAN 0.723 15 9 11 16.0 4000.0 5.0552 KNOWN 721 
46 9 49 48.0 3350.0 85.0 0.0050 19,739 46 9 49 48.0 3350.0 90,0050 KNUMN = 19,725 
14 10 41 24.0 2720.0 35.0 0.6109 20907 «1.675 St Be | ES | ee et A ee 1 0.6109 KNOWN 2.900 
13 1é 11 14.0 5120.0 40.0 6.47/06 KNUAN 1.097 13 12 11 16.0 5120 6.4706 KNUMN 1,099 ede 
26 16 11 24.0 1650.0 30.0 0.4929 KNUAN 1.147 26 16 11 24.0 165 av29 KNUAN 1,154 
11 12 13 48.0 1440.0 70.0 0.0u31 KNUWN = 27,568 att 12 13 48.0 1440.0 0.0031 — KMUMN 27,237 
12 14 13 4A.0 960.0 120.0 0.0008 KNOMN = 274.750 12 14 13 48.0 960.0 0.0008 = KNOWN 28,321 18,272 
1? 1s 16 48.0 $120.0 120.0 0.0040 KNUKN 49,924 17 13 16 48.0 5120.0 0.0040 KNUMN = 904166 
18 14 15 24.0 3660.0 65.0 0.2630 KNOWN” IN,512>—— Sf, | Se Lee 24,0  3660.0° 0.2630 KNOWN 12.256 
19 1/ 1b 16.0 3840.0 63.0 2.0945 KNUWN 3.1sy 19 a? 15 16,0 3840, 2.0943 KRUAW 2.549 
73 1> 20 24.0 1040.0 66.0 0.0/22 KNUWN = 13.272 73 1> 20 24,0 1040.0 KNUMN = 11-406 
75 16 17 30.0 950.0 80.0 0.0156 KNUAN ~~ $4,435 75 16 17 30.0 950.0 KNUNN 314498 
26 16 32 48.0 1950.0 120,0 0.0015 KNOWN = 13,544 26 16 32 48.0 1950.0 KNOWN = 13,716 
74 1s 19 30.0 1200.0 80.0 0.0197 KNOAN 25,650 74 17 19 30.0 1200.0 KNOWN = 26,280 
45 41 18 48.0 4550.0 120.0 “0.0036 ~~ KNUMN 9,872 245 41 18 48.0 4550.0 KNUWN 754 
ay 18 42 16.0 5600.0 70.0 2.5135 KNOAN 1,640 “9 18 42 16.0 5600.0 KNOWN 1.668 
48 is 49 48.0 640.0 85.0 0.0010 KNOWN = 12,596 48 16 49 48.0 640.0 KNOMN = 124424 
20 av 20 16.0 3200.0 60.0 1.9101 KNUMN 3.368 ne av 20 16.0 3200.0 ANUEN 
24 19 23 30.0 5600.0 135.0 0.0349 KNOWN = 24,497 24 19 23 30.0 5600.0 KNUAN 
25 31 19 16.0 2000.0 155.0 0.2663 KNOWN 3.676 25 31 19 16.0 2000.0 KNOaN 
21 20 21 24.0 6720.0 66.0 0.4668 KNOWN §11.246 = ae: ee 21 24.0 6720.0 KNOWN 11.513 
23 2s 21 20.0 5120.0 60.0 1.0509 KNOMN 7.805 23 2s 21 20.0 5120.0 ANUMN 74537 
22 21 $3 20.0 6470.0 70.0 1.2825 KNOMN 9,222 22 21 53 20.0 8470.0 KNUMN 9.222 
30 22 25 20.0 1040.0 135.0 0.0467 KNOWN = 19.843 = 38 S32 25 20.0 1040.0 KNUAN 
29 32 22 48.0 1920.0 120.0 0.0015 KNOWN 2.989 29 32 22 46.0 1920.0 KAGAN 
“4 ag 22 48.0 3840.0 120.0 0.0030 KNUWN 24,103 a4 “9 22 8.0 3840.0 KNOMN 
33 2s 46 30.0 4600.0 135.0 — U.0299 KNUWN 5.294 46 30.0 4800.0 __ KNOWN 3,136 
34 2s 54 20.0 1760.0 55.0 0.4163 KNUAN 6.057 54 20.0 1760.0 KNUAN 7105 
__2560.0  — 135.0 0.3409 KNOMN 4.069 24 16.0 2560.0 KNUAN 4.600 
~~ FSCO. 50.0 2.8102 KNUAN 1-213 29 16.0 3360.0 KNUAN 1,309 
2400.0 60.0 0.0162 KNOWN 12.558 33 36.0 2400.0 KNUAN = 13.485 
4960.0 60,0 0.0614 KNOWN 40,585 24 30.0 4960.0 KNOWN = =11,018 
600.0 135.0 0.03559 KNUAN 14.595 30 20.0  _ 600.0 KNUAN 13.964 
3200.0 155.0 0.4261 KNOWN 0,866 26 16.0 3200.0 KNUMN 0.318 
1600.0 155.0 0.0719 KNUMN 13.967 26 20.0 1600.0 KNUAN = 13,185 
1760.0 135.0 0.0792 KNOWN 8,654 46 20.0 1760.0 NUN 
450.0 155.0 0.0599 KNUAN 2.052 27 16.0 450.0 KNOW 
1600.0 135,0 0.2131 __ KNOWN 2.141 43 16.0 1600.0 KAORN 2,079 
2000.0 70.0 0.0420 KNOW 14,741 26 30-0 2000.0 KNOWN 16,552 
1920.0 135.0 0.0120 KNOWN = 11,482 43 30.0 1920.0 KNUMN 12.412 
800.0 65.0 0.0195 KNOWN = 13.093 29 30.0 800.0 KNUMN = 24,192 
3200.0 80.0 1.1218 KNUAN 1,286 29 16.0 3200.0 KNUAN 1.905 
3900.0 70.0 1.7503 KNOAN 1.309 30 16.0 KAOAN 1.159 
1600.0 50.0 0.4514 KNOWN 6.411 3 20.0 KNOaN 6.444 
1920.0 65.0 0.1372 KNOMN 33 24,0 KNOWN 4.271 
2800.0 80.0 0.9616 KAUN 35 16.0 ~KNUAN 4.904 
860.0 75.0 0.0483 KNUAN 34 KNUaN 
2080.0 80.0 0.7292 KNUAN 3s 0 KNUAM 
2250.0 60.0 0.7818 KNOWN 36 2250.0 KNUAN 
2400.0 60.0 0.8444 KNOMN 36 2400.0 KYUAN 
1280.0 60.0 0.0210 KNUMN 37 KNOMN 13,519 
560.0 60.0 0.0092 ANUAN 39 corte 0,347 
640.0 60.0 0.0105 KNUAN 38 ANUMN = 16,114 
960.0 70.0 0.4309 KNOMN 39 ANUAN 4.539 
1260.0 80.0 0.0210 RNUAN 29.985 40 30.0 1260.0 KNUMN ($1,022 
960.0 60.0 0.3565 KNOWN 4,961 42 16.0 960.0 
1240.0 70.0 0.0269 KNUMN 12.442 55 30.0 1280.0 
2720.0 135.0 0.0170 KNUMN 0.116 “5 30.0 2720.0 135.0 0. 0170 
1600.0 155.0 0.0100 KNOWN 7.165 a4 30.0 1600.0 
1280.0 135.0 0.0080 ANUMN 4,850 45 30.0 1260.0 
2400.0 55.0 1.6626 KMOaN 47 16.0 2400.0 
1840.9 63.0 0.3585 KNUAN 36 46 Si 20.0 1640.0 7.199 
5290.0 55.0 1.2512 KaUAN 72 a7 468 20.0 5290.0 
800.0 55.0 0.1892 KNUEN 37 So. 2n.0 600.0 
9100.0 55.0 6.3805 KaUeN 35 o 48 9iu0.0 
880.0 110.0 0,0577 KAUN 36 o1 So 880.0 
1120.0 55,0 0.2049 KaUAN 79 54 50 1120.0 135.0 0.0503 
3700.0 95.0 2.5945 Kaen 70 5> 52 3700-0 55.0 2.5943 


TABLE SLS~86 
TABLE SLS- 85 STUDY DAY; YEAR 2020 
STUDY DAY: YEAR 2020 : FIFTH STAGE 
REHABILITATION: FOURTH STAGE MEMENARLESTOMN CONNECTOR 
CHARLESTOWN CONNECTOR 


NUDE CUNNECTING PIPF ELEVATION = CUNSUMPI[ON - STATUS TOT HeAU ~ STATUS PRESSURE HEAD TRUDE CUNNECTING PIPE ELEVATION = CUNSUMP TION = SIATUS TOT Heau - SIATUS PRESSURE HEAD 
NUMBERS INVERT FT crs “GD CONS FT Hey read ELEVATION PI NUMDERS INVERT FI cs “GO CONS FT Heu HEAD ELEVATION +1 
1 2 0 0 9 12,0 37.651 24,162 lou. KNUaN 145.0 1 2) sii” SO 2 15.0 63.07/ 40,695 160.0 KNOWN 145.0 
2 61 6 7 0 20.0 60.787 39.217 156,2 KNOWN 134.5 2 o1 6 , 0) 20.0 79.240 51.123 156.2 KNOKN 134.5 
3 61 8 0 0 20.0 11.653 7.518 156.2 KNOWN 134.5 3 61 8 i] 0 au.u 15.90 10,261 156.2 KNOWN 1356.5 
4 Tian 10 0 0: 20,0 40.578 26.051 15/49 KNOWN 137.9 4 o 0 ce 20.0 14,902 157.9 KNOWN 137.9 
5 8 9 Bo 10 40.0 -3.055 =1.970 KNOWN 156.4 116.4 =) 8 9 B69 10 4u.0 “1.970 KNOWN 157.4 117.4 
6 2 6 1 3 10.0 714.942 -9.640 KNUWN 194.2 144.5 6 2 6 1 $ 10,0 -9.640 KNOWN 196,21 146.1 
7 1 0 9 45,0 -2.914 -1.880 KNOWN 85,0 38.6 ? LP 0 0 n 49.0 =1¢880, (KNOWN eae 4002 
B SS 46 47 0 10.0 77.378 -4,760 KNOWN 15u.98 140.48 8 3.16 0647 0 10.0 4,760 KNOWN 152.0 142.68 
9 16 5 15 46 10,0 =7.76> -5.010 KNOWN 151.0 141-0 9) i838) 46 10,0 5.010 KNOWN 152.0 142.8 
10 4 5.14 0 10,0 “2.914 -1,880 KNOWN 152.0 142.6 10 4 5 414 0 10.0 1.680 KNOWN 154.2 144.2 
11 15 14 «#13 «26 10.0 5.874 -$,790 KNOWN 146,4 138.4 il 15°14 1S 28 10.0 “3.790 KNOWN 1S¢.1 142.1 
12 7 Bo 13 i 20.0 =5. 766 =3.720 KNOWN 15>./ 135.7 12 7 60 43 44 20.0 -3.720 KNOWN ib/.u 137.0 
Rome esS 002, 17 10 20,0 -=5.394 -3.480 KNOWN 154.9 134.3 ba 34) 32 07 oe 20.0 “3.480 KNOWN 150.9 136 
14 10 12 «#186 0 35,0 “2.139 -1,380 KNOWN 154,2 119.5 14 10 42 «#148 0 32.0 71.380 KNOWN aaa 121 
ae ae) 19 (730 <0 35,0 -3.579  =2,180 KNOWN 14U,¢ 105.2 rds 33.0 S2e380, KNONN, A935 £097 
160-2817: 7526 15,0 -3,797 =2.450 KNOWN 149.4 134.2 1600628 17 75 26 12.0 SR /SSG IK NOS i 3638 
17 O74) 674.” M0 15,0 72.666 -1.720 KNOWN 14¢,9 127.9 ay L933, 4) 0 12,0 71.720 KNOWN pee 133.0 
18 tas) as an 20.0 =4.278 =2.760 KNOWN 149.0 129.8 18 47 45 49 48 20,0 +760 KNOWN 15l. 131.4 
19/4 20 24 25 19.0 1.441 -0.930 KNOWN 13/./ 122.7 19/4 20 24 25 15,0 =1.442  -0,930 KNOWN 14.1 130.4 
ee 7Snen 21 0 30.0 =5, 394 =3,480 KNOWN 136,3 106.5 20 73 20 21 0 30,0 -3,480 KNOWN 141.0 111.6 
21 el, 23) 22) 5 40,0 -9,827 +6,340 KNOWN 121,21 8161 21 el 23 22 0 40,0 761340 KNOWN 126.9 86.9 
22 a eh ere 10,0 -7.254 -4.680 KNOWN 148.9 138.9 22 30 29° 44 «9 1.0 -4.680 KNOWN 150.9 140.9 
2 s ' 2g 1$25-—2 45 S30 PRN a - — 2s 24 23 35 34 10,0 -3.460 KNOWN 133.0 123.0 
2324 23 3834 10.0 5.363 116.6 oe 9 Eon sseren OWN Aas ep 
em e ee hese ae oe Oa aante Ty acy erties a tase =0.760 KNOWN 144.4 134.4 
2 S043 768 10. cert 5 i : ; A 
26 42 31 32000 15.0 -4.448 115.1 <6 ne A = 0 ae SA ee oa seca 
27 42,78 77 oO 10.0 -0.775 120.2 a aa Pye 9 ae Syl RRORA asec? eee 
26 78 66 67 0 10,0 71,193 ee 120.7 pts eure ea aia’ oo ae SS Sn EK NOR ret 124.0 
29 65 66 «63 71 15,0 -0.853 117.9 ri Je, $08 82s a 10.0 =1.250 KNOWN aagcu 132.0 
3o 076 «$1 82 «OO 10/0 © -1.938 12747 a ME atee epee Cony 0.920 KNOWN 14/.4 137.4 
eel 22. 82) 27 0 L070) orate : : = ao ere 5 26 29 27 tuo -2.670 KNOWN i51.u 141.0 
$2 26 029 27 «0 10.0  -4,139 =2,670 KNOWN 148.9 138.9 2 0 10. : Leu 3 
33 64 63 62 #0 2u.0 “35.565 2.300 KNOWN 135.6 113.6 $3 64 63 62 «00 2u.0 soe RNGBN 13¥, a 
34 62 60 64 0 20,0 =2.247 =4.450 KNOWN 335.9 113.9 eee ae ake Ee PER ee 
$5 /1 560 59 (0 10.0 -2.247 =1.450 KNOWN 132.9 122.9 3k 59 0 10. 72.430 kwowN 
$6 >9 58 57 96 10,0 2.247 -1.450 KNOWN 135.0 123.6 a 4 38 ze o ail See NOUN 
e375 960) 98 56 10 19,0 -3.240 -2,090 KNOWN 134.0 119.6 " eee a Sao ey nai ee RNOHN : 
3856 55 55 0 15,0 -2.24/ -4.450 KNOWN 156,08 121.6 ee cccce ee PRE asta pe frets ol eddie 
$9 97 55 54 0 15.0 -2.247 -1.450 KNOWN 136.0 121.6 49 See ae sae pest Sa WaOnH 
40 >2 53 51 0 20,0  =3.890 =2.510 _ KNOWN Soh. See 118.0 Pp rte RAB a Aeed redadene RRORE 
“a 45 $i 50° 0 35,0 43.357 27.972 15U,u KNOWN 115.0 41 arte Sore aS eae aes) MNOKN 
42 49 54 50 0 15.0 -2,24/ -1.450 KNOWN 1435.4 128.4 sh See Q 15.0 Sey Beet ENO 
sy) 47 47 68) 8 10,0 1,195 -0,770 KNOWN 129.2 119.5 Se et Oe Vee ale She oe are SE iat a 
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Tan | eT) 48.0 960.0 aeeues KNUMN 6,713 36.589 re 4.0 5120.0 g.0040 STRIPE TET LEE CHES 
47; ad) 46. 448.0 gaenee KNUMN 9-871 6,368 18 14 ~~ ~+15 24.0 $680.0 0.5113 KNUMN = -2,663 4,718 
18 14 15 24.0 sath = ~~ KNOWN 1.767 pin 19 1/ 15. 16.0 3840.0 0.0192 KNUHN 22,772 14,692 
19 17 15 16.0 soeeee KNOWN 91686 6.24 7995 20 2a 9040.01 59 KNOWN 454949 29,644 
73 15 20 24.0 . oe KNOWN 21,775 14,048 caer | 5 16 17 30.0 950.0 015 KNOWN 40,367 26,043 
75. 46. 47 30.0 _ 980.9 KNUAN $3,486 21.604 244 56! 0.32 4a.0 1950.0 ae KNOWN 40,624 26.209 
20 1632 46. Hea KNOWN 16.457 11.908 ioe eT 30.0 2200.0 10036 KNOWN 82,049 52.935 
74 / 19 $0.0 1200, KNUWN 48,495 31.287 45 18 41 4A.0 4550.0 2.5133 KNUAN 3.325 2.145 
45 148 41 48.0 S38 00 KNOWN 2,432 1,569 49 18 42 16.9 5600.0 Renaee KNOWN 45,002 29.034 
49 18 42 16.0 5600. KNUWN 56,660 23.652 48 49 18 4A.0 640.0 + KNOWN 2.473 
4800249 48.0 BAe KNOHN 14937 1.250 Paet aET 16.0 3200.0 aaieas Peers 
20 19 20 26.0 200.8 KNUWN 15.646 10,094 24 19 23 30.0 5600.0 0.2663 KNOKN 4.322 
24°01 BS sand : KNUAN 04150 0.084 25. 341946, 2000-0 0.1242 KNOWN 19860 
25 $1 19 16.0 eran KNUHN 8.585 5,538 21 20 21 24.0 6720.0 Baga acta aaa 
21 20 21 24.0 6720.0 ~ KNURN 2157) 1.378 23 21 23 zo.0 3120.0 4.2825 KNOWN 9.206 
23 21 23 20.0 ages KNOKN 3,115 0 -2.010 22 21 53 20.0 6470.0 tte 29,555 19.068 
22 21 53 20.0 a KNOWN 12.848 8.269 30 Ze 25 20-0 1040.0 0.0015 KNOWN 22,843 
30 22 25 20-9 1040-9 KNUMN 26,347 16,998 29 32 22 48.0 1920.0 tigost KNOWN 43,953 
29 $2 22 4A.0 ae KUHN 9.268 5.979 “4 49 22 48.0 3840.0 520209 aA 
44 22 49 48.0 auaere KNUAN 11,296 7,288 33 25 46 30.0 4800.0 10794 KNUIN 12,693 
Se ERP ee LE ELL Soha Bory LEE Ps Se yor SPT 0.3409 KNOWN 124466 
4 i +3361 KNOMN ‘ : 4 2> 24 6. ‘ KN 6.794 
43 «-25—s 16.0 2560.0 etee KNOWN 2,667 4,724 43-43 —#4 16,0 3360.0 vsaa74 Se iA 
Sey eae 29 16.0 $380.8 U-0162 KNOWN 22-600 14,613 64 24 33 36.0 2400.0 ne08e9 KNOKN. 37,840 
2 weds 0.0814 KNUAN = 20,941 scurae 52 40 24 30.0 4960.0 T0359 KNOWN 15,914 10,267 
800.0 11472 KAUN 7.278 aoe 76.2 30 20.0 pepese borer KNOWN 8,044 5,190 
ee SS ~y.9101 KNOAN ' . 42 26 27 16.0 = 10719 KNUWN 21,627 13,953 
isso 0.1983 KNOWN 10,063 6,505 33. 30 98 25.0 1600.0 ee KNOWN 9,142 5, BOB 
he 0.3544 KNUAN gees 3.058 32 26 46 20.0 ATI 0.0599 KNOKN 6.116 3,946 
* 0.2020 KNUAN ° ‘ 78 2/ 28 16.0 e KNOWN 1,154 0.745 
450-0 CETL ET RHOMN MUI oAGIML cae 77 is? me asim igre. — a600se noaree an ; : 
ae Oone 0.0420 KNUHN 94472 66 2829 30.0 2000.0 0.0120 KVUHN 13,263 8.557 
aoa ~~ 0s 0405 KHON 7.008 67 48 28 Sn. 3920.0 0.0050 KANUMN 97477737275 
é i KNOWN = 32 SS 29 30.0 : : KNOWN a 
eeaee 11218 KOHN 4,848 + 3529 ages s206-0 Misses KNOWN wee 4,934 
3200.0 1.7505 KNURN 39 82 31 30 16.0 3900.0 0.0719 KNOWN 13,393 44 
ee 0.4514 KNUAN ap783 ry cement fier 34 20.0 pen.) T0355 KNOAN +70 : 
! 0.1572 KNUAN 41+ 62 a4 33 24.0 3 : KNUAN 4,230 2.729 
_ig20.0 0.9816 KNUKN 2-253. 4,444 i 3a ss 16.0 2800.0 anaes KNOWN 25,179 16.245 
; 2800.0 04a KNOWN 15,311 9.678 rv pee 7 24.0 860.0 7292. KNUWN 4,020 2.594 
610 S43. 24.9 —-BBO-0 POSpEE KNOWN 34934 ‘97 ag 16.0. 2080.0 He KNOWN «45746-4026 
59 36 35 26.0 __2080.0 0.7816 KNUAN 1.94 56 7 36 16.0 2230.0 018434 KNUKN 4,518 2.915 
$8 3 36 16.0 2250. 0.8414 KNUAN 3.304 57 39 36 16.0 T0210 KNUAN 50,199 : 
573936 Becny eS 0Rsh 0.0210 KNUAN 194149 56 arena $0.0 a.0u92 KYUMN 0,528 
SSB 39S 4280.0 90092 KNUAN 2,137 55 39 38 30.0 0.0105 KNUAN 31.599 
55 ‘Ny 38 0.0 560. 0.0105 KNOHN 16,330 53 4u 38 30.0 0.4309 KNOWN 3 
53 40 38 $0.0 640.0 309 KNOKN 64759 42 39 16.0 y 73,323 
960.0 0.4350 54 0.0080 KNOWN 3.3 
54 42 39 16.0 5 7.0210 KNUAN 41.533 54 41 40 30.0 1280.0 0.3365 KNOAN 6.484 
Si a1 40 gn.0 1280. 0.3565 KNOWN 5.644 50 41 42 16.0 960.0 070265 KNUAN 13+300 
50 41 42 16.0 960.0 0.0269 KNUWN 74435 68 5D 43 s0.0 1280.0 0.0170 KNUAN 25,446 
68 93 ASS 1280.0 0.0572 KNOWN 124752 41 4> 44 $0.0 2720.0 Orda KNOWN 18,607 
: fees eee tte rn oe act CNT mma 
Z 0.0210 KNOHN 136 “40-46 45 SO. 4 KAUAN 0.925 
$200.0 Tr ém3E KNOAN O04 3° 0CU 8 16,0 2400.0 rae KNOWN. 4076. 
aPrer 0.3385 KNUAN 14774 3B 4 20.0 1840.0 7.2376 KNOAN 2,378 
1840. 42542 KNUWN 4418S 0 | ama 7 eae 1) Z0.0 9290-0 eicaee MOAR ace 
2290.0 _ _ 0.1692 KNUAN 266850 1.732 3700 a4 @n.0 800.0 42337 KMUMN 2.4/2 
ina. Banas KMOAN 04827 3554 4g joc, 910020 ——Vr0595KNUaN 4 S80 
5 0.0577 KNUAN Oe ease ou 51 20.0 KNUAN 8.047 
$40.0 0. 2649 KNuMN 2.508 1.618 79 59450 ECO eeenen 215043 RNUMN 3.667 
5 52 16.0 3700.0 2.5943 ad Seat, Ree 70 55 52 16.0 3700.0 __ 2.5945 NUNN OS 
70 > 2 > <i 


TABLE SLS- 89 
STUDY DAY: YEAR 2020 
FIRE NEAR NODE 29 
TOTAL HEAD=40 FEET 


TABLE SLS.90 
STUDY DAY; YEAR 2020 
FIRE NEAR NODE 29 

TOTAL HEAD=15 FEET 


NUDE CUNNECTING PJ] F ELEVATION = CUNSUMPITON - SIATUS TO! HEAU - SIALIS PRESSURE HEAD SPA! * AES» ae lag in oe geen = ot Eee 
ay NUMBERS INVERT FI crs *GD CONS FT HeU HEAD ELEVATION F NUDE CUNNECTING PI — ELEVATION = CUNSUMPIJUN = SialUS TOT Head = STATUS PRESSURE HEAD 
NUMBERS INVERT FE crs “GD cows FT neu MEAD ELEvaTION +I 
1 a Te 15.0 41.361 26,685 142.0 KNOWN 127.0 
2 Ge er ae 20.0 66.059 43.909 140.4 KNOWN 120.4 1 1 FR Po ees. 15.0 43,809 28.264 14Z,0_ KNOWN 127.0 
3 618 0 Oo 20.0 140.4 KNOWN 120.4 me 81-67 9 20,0 72.865 47.010 140.4 KNOWN 120.4 
ee ee ee ee eee AT ee OY KNOWN Dg 61 8 9 oO 20.0 9.186 5.928 140.4 KNOWN 120.4 
5 @ 9 8 oO 40,0 KNOWN 138.5 4 a a ea 20.0 42.708 27,554 139. KNORN 119-7 
6 26 Se as 10,0 -8.742 -5.640 KNOWN 139.4 5 6 9 8 oO 40.0 71.720 =1.110 KNOWN 138.2 96.1 
7 1 ae Meal 45,0 0.697 0.450 KNOWN 140,> 6 2 6 43 10.0 -8.742 ~-5,640 KNOWN 134,/ 
8 S16 47 «0 10.0 =4.509 -2.780 KNOWN 128.4 7 SFC 45.0 0.697 0.450 KNOWN 139.7 
9 16) 1S: 45) 6 10,0 ~4,541 -2,930 KNOWN 129.0 8 3.16 47 00 10.0 -4,30% -2.780 KNOWN 126.0 
10 cee feat Cr 19,0 1,689 -4,099 KNOWN 132.¢ 0 =4,541 -2,930 KNOWN 12/.5 
11 1 14 °13'—=«8B 10,0 -3,426  -2.210 KNOWN 128,21 10 a a 10.0 =1.689 -1.090 KNOWN 13i. 
12 7 60 4135 4 20,0 -3,224 -2,080 KNOWN 13/,6 11 15 4443 =«CO 10.0 -3.426 -2.210 KNOWN 126.4 
13 he rd fi) 20,0 -3.038 -1,960 KNOWN 132.8 7. 13 1 20.0 =3.224 -2.080 KNOWN 13s/.9 
14 102 eS a0! 33.0 =1.195  =0.770 KNOWN 136.4 13 OT ee ean 20,0 =3.038 =1,960 KNOWN 13>. 
15 18 49° 73: 5 32.0 “1.955 -1.260 KNOWN 112.9 44 10 12 18 «#0 35.0 “1,195 °0.770 KNOWN 133.9 
16 2847 75. 6 45,0 =2:216 -1,430 KNOWN 12/,0 45518 19 73 0 35.0 “1.953 -1.260 KNOWN 1is.v 
17 19/574 15.0 71.550 -1.000 KNOWN 122.2 16 28 17 75+ «6 15.0 =2.216 -1.430 KNOWN 123.7 
18 47 45 49° «28 20.0 -2.495 =1,610 KNOWN 124.4 17 19 75 74 «#0 12.0 -1.550 -1.000 KNOWN 119.0 
ee eee er 15.0 -0.837_ -0,540 KNOWN ay/.i 1 47 45 49 20.0 -2.49> -1,.610 KNOAN 121.9 
20 ‘Ss 20 21 0 30.0 =5,038 -1.960 KNOWN 110.4 80.4 19 74,20 24 «5 15,0 =0.83/ -0.540 KNOWN 11558 
21 21 23 22 «Oo 40.0 73.535 -2.150 KNOWN 61.0 41.6 20 73 20 21 «OO 30.0 “3,038 1,960 KNOWN 106.9 
22 $029 44 o 10.0 24,232 -2.730 KNOWN _ 122.0 115.6 bot} ack: tt St a 40.0 3,333 -2.150 KNOWN 73.8 
23 24 23°33 °~«4 10,0 =2.077 -1.340 KNOWN 74,3 64.5 22 30.29 44 ~«OO 10,0 =4.231 -2.730 KNOWN 125.3 
24 43 65 64 2 15.0 -0.512 -0.330 KNOWN 63,0 48,0 23 24 23 33 4 10.0 -2.077 1.340 KNOWN 63,1 
25 30 43 76 10.0 -0.682 -0,440 KNOWN 96,8 24 43 65 64 2 - - KNOWN 43.0 
26 42 31 32 #20 15.0 71.936 -1.250 KNOWN 72,/ 57.7 25 30 43 76 «#0 10.0 “0,682 0.440 KNOWN e8./ 
27 42/8 77 i) 10,0 “0.541 -0.220 KNOWN 4/.¢ 37.2 26 42 31 32 #0 15.0 “1.938 -1.250 KNOWN 60.2 
28/8 66 67 0 40.0  -0.912 -0.330 KNOWN 44./ 34.7 4 =0.342 -0. KNOWN 20.1 
29 65 66 63 1 15.0 -59,564°°38.426 ~ 28 78 66 67 60 10.0 0.511 -0.330 KNOWN 22,9 
Ty yo 31 82 0 10.0 “1.131 -0.730 KNOWN 29 65 66 63 4 15.0 -70.395 -45,415 12.0 KNOWN 
Bye 25" 99 27) 3 10,0 =0.821 -0.530 KNOWN 26 10,0 -1,131__-0.730 KNOWN BU.8 
$2 26 29 27 00 10.0 -2.418 -1.560 KNOWN si 25 62 27 «#0 10.0 “0.621 -0.530 KNOWN 115.6 
$3 64 63 62 A 20.0 72.077 -1.340 KNOWN 32 2629 27) «0 “1-560 
34 62 60 61 0 20,0 71-518 -0-850 KNOWN _ ~ 4 
35 7100 59 0 10.0 -1.$18 -0.850 KNOWN ‘$4 62 60 61 0 20.0 =1.518  =0.850 KNOWN 5¥. 
36 59 58 57 0 10.0 “1.316 -0.850 KNOWN 35 71 60 59 0 10.0 “1.516 -0,850 KNOWN 52.0 
37 61 38 56 0 15.0 71.891 -1.220, KNOWN - - KNOWN 6/49 
$B D6 25 +53 0 1>.0 =1.318 -0.850 KNOWN $7 61 58 56 0 12.0 =1.691 -1.220 KNOWN 74,7 4 
$9 >7 55 54 9 15.0 +318 -0,850 KNOWN “1-318 -0.850 KNOWN 
40 Be 253-895 gf 20.0 263 -1.460 KNOWN 5 - KNOW 
41 45 51 50 0 35.0 =1.318 =0.850 KNUWN =2.263 1.460 KNOWN 
42 49 54 50 0 15.0 71,318 -0.650 KNOWN 71.318 -0.850 KNOWN 
43 77 67 68 oO 10.0 -0.511 -0,330 KNOWN “1.518 -0.859 KNOWN 
44 42 09 twa 15.0 -35.007 -1,940 KNOWN “0,512 -0.330 KNOWN 
45 41 40 39 0 15.0 -0,930 -0.600 KNOWN +3.007 1.940 KNOWN 
46 33_$2_40 8 20.0 “1.007 0.650 KNOWN -0.930 -0,609 KNOWN 
7 39 7/2 37~«OO 60.0 =1,069° +690 KNOWN “1.007 0.650 KNOWN 
48 92. 38: ° Gy 40 25.0 +999 -1,.290 KNOWN -1.069 -0.690 KNOWN 
49 46 48 44 ~~ 0 20.0 «620  -3.110 KNOWN =1,999 -1,299 KNOWN 
30 3679 +~«=OO 70.0 71.596 =1.030 KNOWN ~4,820 =3,110 KNOWN 
>1 38 $7 36 «0 60.0 0.000 0,000 KNOKN 71.596 1.030 KNOWN 
22 70 <§ -9- ug 10.0 71.596 -1.030 KNOWN KNOWN 
33 (aaa ek 20,0 =3.115  -2.010 KNOWN 1.030 
34 3435 =790~COo 20,0 71.085 -0,700 KNOWN 73.119 -2.010 KNOWN 
35_ 66 69 79 6 30,0  -0.715 -0,460 KNOWN -1.085 -0.700 KNOWN 
=0.715 0,460 KNOWN 
PIPE FROM TO  D AMETER LENGTH HAZEN (C)  RESISTENCE = STATUS =* DISCHARGE 
PIPE FROM 10 D AMETER LENGTH HAdEN (C) RESISTENCE - STATUS == DISCHARGE -- PIPE FROM TO D aAMETER LENGTH HAZEN (C) NCI > - 
NODE NODE INCHES FeeT COEFFICIENT R=F(D+L+C) Hes crs MGD NODE NODE INCHES FEET COEFFICIENT R®F(D+L»C) nes crs nad 
2 1 6 48.0 2860.0 6760 0. 0067 KNOWN FL SSL 28 aS 2 T 6 48.0 2860.0 67.0 T.00é7—KND AN : . 
61 2 3 48.0 600.0 86.0 0.0012 KNOWN 0,000 0.000 61 2 3 48.0 800.0 66.0 0.0012 KNUMN 0.000 0.000 
zs 2 6 48.0 4960.0 86.0 0.0072 KNOWN 34,027 24,953 6 2 6 48.0 4960.0 86.0 0.0072 KNUWN 364670 3 56 
7 2 12 48.0 1920.0 7040 0.0042 KNOWN $4,031 21,956 7 2 12 48.0 1920.0 70.0 0.0041 KNOWN OS cry 
8 3 5 $0.0 1600.0 65.0 0.0586 KNUHN 8.723 5.628 8 3 5 30.0 1600.0 65.0 0 KNOWN 5 
9 4 5 48-0 2000.0 120.0 0.0046 KNUXN 39,595 25.545 9 4 5 48.0 2000.0 120.0 0.0016 KNOWN 42,70 7 
80 > 12 16.0 1280.0 75.0 0.5056 KNUWN 1.174 «07,957 80 > 12 16.0 1260.0 75.0 0.5056 KNUMN 1-285 0.829 
10 5 14 48.0 2080.0 120.0 0.0016 KNOWN 45,423 29,305 10 > 14 48.0 2080.0 120.0 0.0016 KNUMN 48,890 31.542 
eS i 6 16.0 11700.0 50.0 9.7854 KNOKN 0,698 0,450 See. S / 6 16.0 11700.0 9.7854 KNOW! 1698 4 
3 6 8 40.0 4160.0 67.0 0.0234 KNOWN 21,645 14,094 3 6 8 40.0 4160.0 67.0 0.0234 KNOWN 23,542 $4 9 
4 6 16 48.0 1920.0 66.0 0.0028 KNUWN 645,499 29,354 4 6 10 48.0 1920.0 86,0 0.0028 KNOMN = 48,892 32 
16 9 8 16.0 592.0 40.0. 0.7482 KNOWN 0.892 0.576 9 592.0 40.0 0.7492 KNOWN ee 71 $ 
47 6 18 40.0 3200.0 67, 0.0180 KNOWN 36,428 21.889 47 c) 18 40.0 3200.0 67.0 0.0180 KNUAN 204204 13.035 
5 10 9 48.0 2240.0 86.0 0.0033 KNOWN 44,021 26,465 4 5 10 9 48.0 2240.0 86.0 0.0035 KNUAN 44,259 28.554 
pt pa ee) 11 16.0 4000.0 40.0 5.0552 KNOWN 0.398 0.256 15 9 2b 16.0 4000.0 40.0 5.0952 KNUAN g: yee 0.249 
46 9 49 48.0 3350.0 85.0 0.0050 KNOWN 554189 22,703 46 9 49 48,0 3350.0 65.0 0.0050 KNOWN 58,361 24,749 
14 10 11 24.0 2720.0 55.0 0.6109 KNOWN 2,789 1.799 14 10 11 24.0 2720.0 35.0 0.6109 KNOWN 2,944 = 1,899 
12. = 34. 40.0 6.4706 KNOWN 4,232 0,795. 13 12 11 16.0 5120.0 40.0 6.4706 KNOWN 1.319 ss 
28 11 16 24.0 1650.0 30.0 0.4929 KNOWN 0.992 0.640 28 11 16 24.0 1650.0 30.0 0.4929 KNOWN 1 . 
11 12 13 48.0 1440.0 70.0 0.0031 KNOWN 304750 19,839 11 12 13 48.0 1440.0 70.0 0.0032 KMUMN 524936 21.249 
4 48.0 960.0 120.0 0.0008 KNOWN $3,736 21.765 peas t See I 13 4A.0 960.0 120.0 0,0u08 KNUWN $6,557 23.305 __ 
17 1s 16 48.0 5120.0 120.0 0.0040 KNOWN 61-448 rete 17 15 16 48.0 5120.0 120,0 0.0040 KNOWN 66,455 874 
18 14 15 24.0 3680.0 65.0 0.2630 KNOWN 10-495 6.770 18 14 15 24,0 3660.0 65,0 0.2630 KNOWN 119140 7,187 
SSE) 17 15 16.0 3840.0 63.0 2.0945 KNOKN 1,812 1,169 19 17 15 16.0 3840.0 63.0 2.0945 KNOWN 1.650 1.194 
73 13> 20 24.0 1040.0 66.0 0.0722 KNOMN 10,352 6,679 73 1> 20 24.0 1040.0 66.0 0.0722 KNOWN =11-037 7.422 
75 16 17 30.0 950.0 80.0 0.0156 KNOWN 234466 15,139 75 16 17 30.0 950.0 80.0 0.0156 KMUMN = 25,232 16.276 
32 48.0 19 0.0035 KNOWN 6.758 23,745 26 16 32 46.0 1950.0 120.0 0.0015 KNOWN 40.250 25.955 
74 1/ 19 $0.0 1200.0 80.0 0.0197 KNOWN 0.104 12,97 74 17 19 30.0 1200.0 60.0 0.0197 KNOWN 21,832 14,065 
45 18 41 48.0 4550.0 120.0 0.0036 KNUMN 54,313 35,041 “5 18 41 48.0 4550.0 120.0 0.0036 KNOWN §=60.526 39 
49 38 4246.0 70.0 2.5133 KNUAN 706 7 cee) 18 42 16:0 5 70.0 2.5133 KNOWN 3.000 4 35 
468 49 18 48.0 640.0 65,0 0.0010 KNOWN THis a 35s areay 468 49 18 48.0 640.0 85.0 0.0010 KNOWN» 45,817 ~559 
20 19 20 16,0 3200.0 60.0 1-901 KNOWN 1,964 4,267 bt 20 19 20 16.0 3200.0 60.0 1.9101 KNOWN 16979 1,277 
—= -19__23 30,0 5600.0 50,0 0.2193 KNOWN 7.213 as iv 23 30.0 5600.0 50,0 9.2195 KVOMN 16,8658 12.167 
25 19 31 16.0 2000.0 60.0 1.1938 KNUAN 0,090 0.058 25 19 3a 16.0 2000.0 60.0 1.1938 KNOWN 0,157 0.102 
21 20 21 24.0 6720.0 66.0 0.4666 KUHN 9.278 5.986 21 20 21 24.0 6720.0 66.0 KNOWN 9.978 6,438 
25 21 23 20.0 5120.0 60,9 1.0509 KNOWN 2.630 1.826 23 20.0 5120.0 wun 
22 21 53 20.0 8470.0 70.0 1.2823 KNOKN 3,115 2.040 22 21 53 20.0 8470.0 70.0 KNOWN 3.116 2.010 
30 22 25 20.0 1040.0 60,0 0.2004 KNOWN 24,273 9,208 30 22 25 20.0 1040.0 60.0 KNOMN = 15,7786 10.179 
29 32 __22 48.0 1920.0 420.0 0.0045 KNOWN 296 8 29 32 22 4A.0 1920.0 120.0 KNOWN 52,285 20.829 
a4 22 49 4A.0 3840.0 120.0 0.0030 KNOWN 10,718 6.915 44 22 49 6.0 3640.0 i20,0 KNUaH ry . 
33 25 46 30.0 4800.0 80.0 0.0788 KNOWN = 13,050 33 23 46 30.0 4800.0 80.0 KNUMN 14,868 = 9,592 
—_— Se eer a eee ere 55-0 0.4163 KNUAN 4,946 54 20-0 1760.0 55.0 _KNUAN 4 
43 25 24 16.0 2560.0 64.0 1.3561 KNOWN 43 25 24 16.0 2560.0 64.0 KNUMN 
65 24 29 16.0 3360.0 50.0 2.8102 KNOWN 65 24 29 16.0 $360.0 50.0 2.8102 KNOAN 
64 24 33 36.0 2400.0 80.0 0.0162 KNOWN 64 24 33 36.0 2400.0 _—— 80.0 0.0162 KAUN 
52 4u 24 She 0 4960.0 80.0 0.0814 KNUAN 246159 52 40 24 $0.0 4960.0 80.0 0.0614 KNOWN . 
a of, + 20.0 800.0 63.0 0.1472 KNOAN 7,912 76 2> 30 20.0 800.0 63.0 0.1472 KNOWN 8.570 
© 16.9 $200.0 60,0 4 9401 KNOAN 4,055 42 26 27 16.0 3200.0 60.0 1.9101 KNOKN 4.735 3.055 
3 30 26 20.0 1600.0 78.0 0.1983 KNOWN died 31 eT 26 20.0 tea. 78.0 ry WAUMN 12,501 . 
32 26 46 20.0 1760.0 60.0 0.3944 KNOMN 5.175 32 20 46 20.0 1760.0 60.0 0.3544 KNUAN 5.628 3.634 
76 27 26 16.0 450.0 70.0 0.2020 KNOWN 3.917 76 rza 26 16.0 420.0 70.0 0.2020 KNUAN 4 7 3 
77 43 27 16.0 1600.0 70.0 0.7181 KNUAN 77 43 27 16.0 1600.0 70,0 6.7181 KNOWN 
C. 28 29 30.0 2000.0 70.0 0.0420 KNOAN 66 26 29 $0.0 2000.0 70.0 9.0420 KNOWN 
$ a3 28 30.0 a92n.o0 70 __KNU AN 9.421 67 43 28 3o.0 1920.0 70.0 0.0403 KNOWN 
63 3s 29 30.0 800.0 . ~ KNOWN 37,893 24,447 63 35 29 0.0 $00.0 
71 + + 16.0 3200.0 80.0 1.1218 KNOMN 5.727 é 71 3> 29 16.0 3200.0 KNOWN 
= $0 16.0 3900.0 _70.0 1.7503 KNOWN 4,386 +830 82 31 30 14.0 3900.0 KNOMN 
37> > 88 ok 20.0 1600.0 50.0 0.4514 KNUAN 54116 3.302 27 Se zo-0 © 1600.0 KNOWN “S527, 
ae a 3s 24.0 1920.0 65.0 0.1572 KNU4N  =-134777 8, 889 Fy 33 24.0 1920.0 KNUNN = 15,929 10.277 
—fl_34_35__16,0 2600.0 60.9 ___—_—o.. 9836. KNUAN 2 +6 3 35 16.0 2800.0 KNOWN 2.812 1.813 
61 37 34 24.0 680.0 75.0 0.0885 KNOWN 27, $7 11.359 61 34 24.0 60.0 KONN ry . 
59 36 35 16.0 2080.0 80.0 0.7292 KNOKN 4,532 2,924 59 36 35 16.0 2060.0 ANUWN 5.170 83.336 
si 3? 36 X60 2230.0 80.0 0.7648 KNOAN 2.145 3,384 58 st 36 16.0 2230.0 KAUAN 2.357 1.520 
57 sy 36 16.0 2400.0 60.0 0.8414 KAUMN 3,704 «2.390 57 39 36 16.0 2400.0 KiuwN 4ST 66S 
56 38 37 30.0 1260.0 80.0 0.0210 KNUMN = 214643 13,963 56 38 37 30,0 1280.0 KNUMN §=24,305 15.604 
35 39 38 30,0 560.0 _80,90 0. nu92 KNUKN 6 4 39 3 
53 40 38 30.9 640.0 60.0 0.0105 KNOKN 20,334 13.119 53 40 38 30.0 
54 42 39 16.0 960.0 0.4309 KNOKN 4,934 54 42 39 16.0 
32 43 49 30.0 4260.0 0.0210 KNOWN 464736 51 41 40 30.0 
50 41 42 16.90 960.0 0.3565 KNUAN 6.259 4.038 50 41 42 16.0 KNOWN +915 
68 >> 43 sn.0 1260.0 0.0269 KNUAN = =10.157 6,540 30.0 KNOMN 
a. 43-44 38,0 2720.0 0.0972 _KNUAN 5.4535 9,97 KNOMN 
69 “s 55 30.0 1600.0 0.0530 KNOWN 12,446 6,030 69 44 35 39.0 
40 40 45 30.0 1260.0 0.0210 KNOWN 15,582 10.053 40 46 45 $n.0 
39 47 45 16.0 2400.0 1.6828 KNOWN 01 0,537 39 a7 45 6.0 
ue +A aL 20.0 1640.0 0.3585 KNOWN 4.635 LES 38 46 51 20.0 
2 4 48 <n.9 5290.0 1.2512 KAUN 1.119 0.722 72 47 46 20.0 
BZ _ Dk 47 20.0 800.0 0.1892 _KNUAN 2.990 1.929 37 51 47 
3> o4 “38 16.0 9100.0 6.3805 KNUWN 0-881 3° 34 46 14.0 
a 50 31 2n.0 880.0 9.0577 KAUKN 1,354 36 50 51 20.0 Keven 1.615 
78 __34__39_ 20.90 1120.0 0.2049 KNUAN 2.951 1.994 — 529 = Se So” 20-0 1120.0 55.0 ANUAN 3.410 
52 16.0 5700.0 2.5945 ANUAN 1.596 1.030 70 55 52 16.0 $700.0 55.0 KNUMN 1,596 


TABLE SLS-91 
STUDY DAY: YEAR 2020 
FIRE NEAR NODE 45 


TOTAL HEAD#15 FEET 


TABLE SLS-92 
STUDY DAY: YEAR 2020 
FIRE NEAR NODE 45 
TOTAL HEAD= 10 FEET 


‘ = STATUS TUL Head = SIATUS PRESSURE HEAD 
NUDE CUNNEUTING PIPE ELEVATIUN gown) ah YA) eal Es HBAD. COUAVATLON, Et 
* MUNDUMPITUN + Slalus TUL wWeau * STATUS PHESSUNE HEAD NUMBERS INVENT FT crs 
sie eb AD a BIR ea £04 Pr nau HEAD ELEVATION. FI 43: 725.102 — Sie On 1070 
NUMBERS INVERT FL CRS hun ONS ane Gera il Jay ATU LE te 140.4 KNOKN 120.4 
= ? 0 20.0 64,512 44, ' 42014 
. 24,89 14d.u KNOWN 127.0 2 6. 46 0 ; iau.4 KNOWN 420, ~ 
‘ Santer 43 sah re 5 dau.4 KNOWN SV Se —-—} oo By. snieee Prey, 43927 KNOWN 18.7 
Vid BS. ‘ --— ‘iM fugaenstac 11] Teme . . ’ 
a 1486 140.4 KNOWN 0 “2,720 =1,110 KNOWN 138.9 
3 ae Sl ae 20.0 i ihe v7 KNOKN 5 6 9 80 10 40, Ld hs WN evi 126 
eg ha aa wl, a es ee ee sie 
J Pee REP, CEE EIT RE: q Lense har ameteamanisimie Se” aebinca sen RenonMnairaau ty 120.2 
6 a a: : rigs : 4i.s 8 es ui aa, ag, NOWN 1gu.o 120.6 
7 a ae Tene | 45.0 U.69/ 0,450 athe ret i ee ees ee ee 40,6 nips att RNBNty 133:3 125, 
Ah ded 80 gd 10 a fa nat 1010-31426 -21a40 RNOWN © gave 11964 
po tge a ne Ae a1leed “i090 ANOWN 135.4 He rd ane te Bias oa age =2.080 KNOWN 13/4/ 1174 
10 8 48 70 19. “1. ; a4 — = ;U38=1.960 KNOWN 238.1 116.1 
| a CRE AR Ue Tce EET ae a a ae 
12 40 18 a1 . BAS : : 14 10 42 «44 , Bac Pe. w Lil. 76.0 
See ede eueh range Mana aes Se CT SCC cit 
a 70.770 . : LOrare . ' eae v7 105, 
15 S87 499878 33,0 983 =1.260 eae ea 17 19/5 74 9 15.0 71330 22900 BRCRE es oh 
16 28 17 75 26 p 12 4 - = Take 1 1 nF ene 
at ne a a 
Sey se mae 880 "88 KNOWN 11s./ Sore one aeee aes +3535 -2,150 KNOWN 
BOM seas 205/24) 928 KNOKN 104.4 -#1 21 _23__22_14 ttt aes 8 a0 KNOWN 
20 ae ie <WOWN 62.7 2G. > e0e evinas a0) oe =2,077 -1.340 KNOWN 
os) 8 ak enone Tee Spot ee ee i310 “514 -0/330__KNOWN 
ar) Hr ; oe ee ; 
e324 23 43 44 Nou $23 —— 3 $043 78 Ta ne See 
24 43 65 64 52 red 2 8642 oo 82 . =a. Ae NOW 
2 660 43 76 «0 Smee easy #2 42/8 27 49.0 20434) -0.220 Known 
—3g__43_44 32 0 _33,.0 _=1.938 71250 _4N0uN B33 LS UT OE Been acocUltsconpe KNOWN 
27 42 78 77 0 19.0 =0.541 -0.220 pti ae 29 65 66 63 71 12.0 Sea ePeL Sosa MRHONN 
28 44 06 67 9 “0,911 -0.330 a a $0 yoN ois feo 19.0 71-131 _ Sats Na IRNOANIESS 
29 65 66 63/4 0.080 9000 On a St 2> b2 27 «0 1u.0 ae ST eee eNDuT 
30 76 S182 a 1.1 70. ‘or $2 26 29 «(27 0 10, = S ray KNOWN 
a ee cirea, cage eum a4 “HO nate ce Ee on 
$2___26 29 27 9 SEI 340 NON 95; Pe ee 10:0 -4:318 -D:850 KNONN 
o4 55 62 «OO -2.0 ao H $5 71 60 59 0 : v1. eit 
ze ban Boléa oe “1,518 -0.850 KNOWN a0tss 36.159 59 S575 iy 1ps___= 3:48 Seep eee 
oe SLY <ULED) SURLEE er OEE im dee, sereo ne tei Mcdceiel So eso) (kNOMA 
29 58 57 0 vie 70. : 986 i a. = ore 
3 61 38 56 0 15.0 71,691 -1.220 KNOWN nae _$9 >? 55 54 0 15.0 23.338 eesere enone 
38 9655 53 0 15.0 71.518 -0,.850 KNOWN ne 40 5253 51 0 2u.0 JER -0.850 KNOWN 
$9 er ay 13.0 =1.518 -0.850 KNOWN alan 41 45 51 50 0 39.0 sate SS ae 
40 52 53 51 9 20.0 +2.26$ 1.460 ae aaa 42 49 54 59 0 18d ib SA8 Sasso RRONA TS 
a SET TE ANON Sat ae a Sa ee i>10-=3.00/ -1.940 KNOKN 
42 EE] tb at 4.0 . s 9 -34,412 
43 Pa AT B's 40) sean Bete SEER Rice —48___.44_ 4039 “3 See SRE Sareea KNOWN 
4444. 69 pg 15.0 give i3s0 RNORN a oh He a . 60.0 -1.069 -0.690 KNOWN 
45 +40) 39 . aa aC “1.999 KNOWN 
46 $s 8 71.007 pay Sata ae i285 9 9 23.10 = Seyi =S.110 KNOWN 
47 39 9 71.069 N sot 49 46 48 44 0) 20, 5 er -1.030 KNOWN 
a 72 0 =1.999 KNOWN oH bu 36 0679 a 0 70.0 1.5 i Recon KNOWN 
49 46 0 74,820 KNOWN ae Eph eras Ie ae AT EES. OO AOR 
5036 =1,596 anh eu ee ete oleae gcd, =Sc445 <2c080 KNORN 
xT} 0.000 nN o3 () a re } . oe ay KNOWN 
2 72.596 atest Sa) 34___$4_$5_29__Q_2U,0_=4.g02, 04700. KNOWN 
23 22 =$.112 KNOAN ---35$— 25 68 09 =70~«OO 10.0 0.71 : 
oa NOW . 
34S 1.085 ote y = 
25 68 69 709 0 10.0 -0.715 ANOWN, ae oS as é 
oes — “HAZEN ESTSTENCE = STATUS == DISCHARGE == 
— a ee FROM TO DIAMFTER LENGTH HAZEN (C) qa 
i er j Alus DISCHARGE MIME TROVE NODE INCHES " FeET COEFFICIENT "R=F(DsLvc) Me oa ee 
°] (c) RESISTENCE = STAI pela ne > Poon Ee : 
PIPE FROM TO ODL AdETER CENaES PA CEC STEN R=F(DsLoC) Res crs MGD as (eae ER 2840.0 67.0 0.0067 KNUMN 58,917 x a 
NOVE NODE J NCHES Feer of vLENT name E 86.0 0.012 KNOWN 0.000 . 
KNUMN 38.589 24,894 81 2 3 48.0 400.0 86.0 0.0072 KNUKN 31,344 20,222 
2 1 6 48.0 2860.0 67.0 peor Reon THe a +r 2 6 Abe0 496000 —  OU4L KNUAN $3,168 21,412 
o> SS SSE bere LEE} KiuWN $0.976 19.985 J ae SANUE Peete oe MTS Kuown 04577 5.334 
6 2 6 8.0 . N $2,845 21,190 4 a 120.0 0.0016 KNOWN 56.606 24,907 
0.0041 KNUHN ‘ 5 44,0 2000.0 20. is 
7 2 42 48.9 1920.0 zp ae NuAN 8,503 5,486 ee F 75.0 0.5056 KNUHN 24d 
BS 5 $o.0 1600.0 65.0 rises RAGAN —SB1097 24,379 86 es patent wore 120.0 0.0026 © KNOHN, «44,348 
ry @ 5 48.0 2000-0 120.0 rEaIS6 KNOWN 1,097 0,708 10 2 as ae 1700.0 50.0 9.7854 KNOWN 0.698 
La 3 ae Phe Sauce tap 0.0u16 KNUAN 434785 28,247 - 4 5 ART cate 67.0 0.0234 KNUAN abrse 
10 > i¢_ 4820 2080 pe = KVUdN 0,698 = 0,450 : 920.0 6.0 0.0u28 KAUN . 
1 7 6 16.0 117000 i. KNUMN 19,712 12,717 . “hse ae H ee 40.0 0.7482 KNUAN 04685 
3 6 8 40.0 4160.0 i KNUMN 41,810 26,974 peer 3 - aang 3200.0 67.0 0.0160 KNOWN aosee 
4 6 10 48.0 1920.0 af. a 0.679 0,438 47 ay 4 aes 2240.0 86,0 0,0033 KNUAN = $7473 
16 y 4 16.0 592.0 +0 eer KNUAN 16,077 10,372 2 9 1 4000.0 40.0 5.0952 KNOAN 04505 = 
a? “PE Ane aoe He 0, 0U3S KNUAN $7,357 24,088 ce | 14 3550-6 0.nus0 KUN 92,059 20,674 
$__1y___9__4a.g____g24n.0____a6,0 ____9.0U3$_nivvan _$7.557_ 24.088 co eH 2720.0 35.0 Bigi09 KNOWN 2.806 4.81 
5 ama 16.0 00. . NUWN $1,608 20,392 : 20.0 40,0 6.4706 KM —$2164 0.734 
4 9 49 4A.0 3350.0 cet) 016109 KAOWN 21783 1.794 AS. _. 2 ti peta 30.0 0.4929 KNOWN 050 on ere 
26 38 11 24.0 2720.0 _ Ae ee YLTS —KNUAN 15152 0.743 26 a : Aye s440s0 J0,0 0.0031 KNOWN =29,914 19.300 
‘5 ae rt 16.0 5420.0 Spee 0.4929 KNUAN 1,008 0,650 a Bi a 48.0 960.0 120,0 0.0008 Kayen 32.342 20,204 
26 11 16 24.0 1650. : 0.003% KNUAN 29,566 19,075 — 3 16 TP 5120.0 0.0040 KNUA . ‘ 
' N__ eS . 7,637 
y220 Ss 40.0 1440.0 1019 NOAN $0,901 19,936 rr ci 0.2630 KMUAN 11,837 
ass at 48.0 900.0 pean eeu KNOMN 575427 37.049 i P Siars seen orthrhe 2.0945 KNOMN 24289 _ 1.477 
“i ER meee Roane “ioc 02630 KNOWN 14.668 7,544 ar cece eee ea 10 060782 eet apes 10.0pe 
14 415 24.0 ee 229 a 94s KNURN 2426/7 1.463 : 950.0 80, 0.0156 ' y 
i 1/ 15 16.0 $840.0 Setyas KUHN 12,003 7,744 75 1 of ape fosoen 120.0 0.0015 KNOWN eel 36096 
73 1> 20 24.0 1040.0 pecans KNUWN 28,489 18,360 2s =. ren 1200.0. 60.0 0.0197 KNUMN oa y esate 
aL aL ee 0.0015 PRS me7ate mete 207 rrr errs 44.0 © 4550.0 120.0 213183 __RADMNLaiuaol “ices 
26 lo 32 A.o . 0.0197 KNOWN 2446/0 15.916 4 16.0 $600.0 70.0 A 3 N ’ 2 
1200.0 25.578 ao. 195 42 +0 85.0 0.0010 KNOAN 26,446 48,3520 
4 0.0036 KNOWN 39.645 . 49 18 48.0 640.0 ' 2 1.524 
4550.0 pe 7 2.015 1.299 46 60.0 1.9101 KNOWN 2.36 . 
3600.0 REA ULO RH GONTMEER a7 ame Re ite 201920 Ago $200.0 50.0 0.2193 KNOWN 23,021 14,852 
Seer Rah KNOWN 2.348 1.515 z 4% 23 39-8 2000.0 60.0 T1938 isda Rae or 
é200: . nw - 75a : 0.4668 KNUN ¢ 
ase 0.2193 KNUMN 22.550 14, orn meh 24.0 6720.0 66.0 err 
5600.0 5 0,687 21 0 1.0309 KNOAN 5,049 : 
é 2+1936 mele : 23.2123 20.0 520.0 pean KNOWN 3,116 2,00 
$720.0 0.4668 _KNOMN 24.313 _7.299 ae ae er oe 70 RE Pe aR ER 
di2n.0 Sen 3 2.010 30 22085 DER % x 0.0015 KNUAN 194344 12,480 
1.2625 KNURN 3.116 . 9 32 22 4a.0 1920.0 120.0, : - 
St 02004 ___KAUHN 250684 — Babs Sees tac $e40.0 120.0 0030 tL ae tae A 
— 10: 0.0015 vu , . 28 46 $0.0 oo. : - 794 4,383 
1920.0 8 0.708 3s 55.0 0.4165 KNUAN 64794 4, 
0.0030 KNUAN 1,09 ‘ 25 54 20.0 1760.0 : oa tee 
3840.0 2.062 Se meng ee 3 4.0 1.3561 KNOWN , 1.400 
0.0788 KNUWN 18-695 12, 2> 24 16.0 2560.0 64, 7 1.230 
4800.0 _ eS " 4,285 43 50.0 2.8102 KNOWN 1.90 . 
0.4165 KiuWN 6,643 4 3 ak 85 16.0 $360.0 ‘ 91 10.533 
1760.0 2 1,362 6 2 80.0 0.0162 KNOWN 16,291 +52 
1.3561 KNUMN = 2424200 1, 42433 36.0 2400.0 : et heer arts 
2560.0 7 1.205 6 B0.0 0.0614 KNUMN 16, 0.67 
2.8102 KNunN 1.867 _1.29 40 24 30.0 4960.0 a ariiag 
—__ $360.0 rey KNUW 5.986 10,313 32 63.0 0.1472 KwudN 116035 +i 
2400.0 OT SOW te eecmey ane 7 2 30 40.0 quate Eco 1.9101 KNUAN 0,380 (0.245 
4960.0 Lode KNOWKIL ADL BL? TeLOTS oe he : 38 — <3 1600.0 78.0 0.1985 KNUAN ageaee eeaee 
300-0 or r y 0,238 2 C 0.0 0.3044 KOHN ‘ . 
520 1.9101 KNUAN Or 36 i 26 46 20.0 1760.0 ous ne sseetn 
$200.0 : s 9.009 32 70.0 0.2020 KNUWN 4182 oid 
0.1985 KNUAN 13496 28.27 16.9 450.0 . = sha 
1600.0 572997 78 7020 0.7181 ANUMN 4,10 . 
0.3544 KNUAN 12639 27 43 16.0 1600.0 . 8.362 
1760.0 — >= —— Jee 3.047 77 P 10.0 0.042u RNUAN 28.461 18. 
7 0.2020 KNUAN a 9 26 $0.0 2000.0 ‘ 4 
450.0 66 2 UAN 23.122 14,918 
KNOAN 4,012 2,588 fo 5 70.0 —— Sopra 
77 2743 16.0 1600.0 arr RADGRM eT nen ety esn Ae EL gah EL. 5:0 GIN 25-62 -44.879 
662928 Sno 200 REET RUAN €2+601 14,581 Soe a sae erin 80.0 lat IY 
6/ 28 43 $0.0 1920.0 ‘019s KNUAN 22,559 14,554 71 3 e Aooeto 20.0 KNUAN 44559 2,842 
By0.0 ae KNUAN 3.408 2,499 31__30 eae ARUNN  G1Z7T— 4,046 
$200.0 _80.9___ 4.1218 _Kuye_3.498_ 2498 tet 3a) ies: Spaighl sayese i asc Keown tiene aides 
900. ‘ i 4 3,977 : 2 5 _KNOr ‘ : 
1600.0 50.0 eee ae poreies ree eet —th__34_35 __16.0 289000 __900 KNOAN 11,946 7,707 
4920.0 65.0 SE Se ITY Lhe aa. a Koay 34028 
2600.0 meen : N 11,722 7.563 59 . 0.0 80.0 KEDWN "15638 
ago. 150 peagks RAGaAS “top. stots 24 43 38 Boe 2250.9 40.0 Sk PES aU 
_ 2080, 2 ee —"KNUAN 1,619 «1,044 3n 1240.0 60.0, : £ 
2250.0 80.0 0.7816 1669 «1.722 56 38 37 +0 aoc KNUHN 1,461 
2400.0 80.0 aeoere Racine s este aay Jae 360.6 _80s4 KNOWN IS 31 
4290.0 _____B019 0.0092 KNuRN 1.418 0.915 Ke 960.0 7040 eee gt 
560.0 een 4 KNUAN 154139 9,767 54 1280.0 80,0 0.0240 KNOUW 54532 
EN Oa ee KNUAN 54399 3,483 EH 960.0 8010 0,3365 KNOWN iret 
900.0 = ae “ KWUAN = $3,625 21,694 3 1280.0 70.0 0.0269 KUHN . 
80.0 80-0 paueee : OE ate ytd ee i 0.0572 KNUAN 21,400 
ik 80.0 pea R Rain a are Sa ca? Sen FSi (5:1 71, RL PPL Ree CE 
70.0 9-0 a 409 oy.~=C«O 44 : : 0.0240 KNUAN 294627 
: =e 70.0 0.0572 KNUAN peer os ae ave Pier (tat 3o.0 © 1280.0 He 1.6828 KNOWN 26309 
1600.0 70.0 0.0536 ANAULnze ee 18.553 eg 2 Q7o eds 16.0 _2400.0 ate 0,358 KNUMN 1265 
1200.0 80.0 f.a2i9 SauWNtSteie dak ape 6H ay cniotaosace 55.0 1.2512 KNUAN 0, 838 
55.0 1.6626 244 : 5 72 ay 46 20. 7 J ‘ 3 KNORN 4.216 
aerer 63.0 0.3589 KYUWN = 1326 peeee oe) ae 20.0 _008.9___ — 33-4 $3803 ~RNUHN 82 
5290.0 55,0 ee Hr a mera 110.0 0.0577 KNUKN 
: 55,0 0.189¢ . 3 36 50 1 . i Z KNUAN 
aver 55.0 6.3805 KMURN 16159) 0.735 79 5459 20,0 1120.0 2320 gdety KNORN. 
y100. Ta 0.0577 KNUAN 2.622 1,820 70 3> 52 16.0 3700.0 55.0 : 
SER. S oD T2649 KNUHN «dae 2, BBO 
cae 55.0 2.5945 KNUAN 1,596 1,030 


TABLE SLS-99 
STUDY DAY: YEAR 2020 
FIRE NEAR NODE 45 
TOTAL HEAD=O FEET 


NUDE CONNECTING PIPE ELEVATIUN = CONSUMPTION - SATUS TOF EAU ~ STAIUS PHESSUKE HEAD 
NUMBERS INVERT FI crs “GO CONS FT He HEAD ELEVATION FT 
% (eee 15.0 25.507 142.u KNOKN 
2 B1 ine 20.0 140.4 KNOKN 
3 a 80 20.0 140.4 KNOWN 
4 9 0.0 139.7 KNOWN 
5 & 9 80 (20 40.0 1.720 KWOWN 158.5 
6 ie Tae te) 10.0 -8.742 KNOKN 156.0 
1 9 4>,0 0.697 KNOWN 141.u 
8 31606470 0 10.0 74.309 KNOWN 129.8 
9 16 3 15 46 10,0 4,541 KNOWN 1gu,e 
4 4 0 -1.689 KNOWN 135.0 
il 23:26 5" Tae 30.0 =3.426 KNOWN 128.7 
12 A Boss at 20.0 -3.224 KNOWN 13/.0 
13 Se ee ee ot) 20.0 -3.038 KNOWN 152.9 
14 40 12 (48:50 39.0 71.198 KNOWN 156.7 
15 58939 73 8 35.0 71.953 KNOWN 109,6 
a Se ES ae aT: 15,0 -2.216 KNOWN 226.2 
17 05074 20 15.0 71.5950 KWOWN 119.7 
18 47 45 49 «48 20.0 72.495 -1.610 KNOWN 120.2 
19 7420 24 25 15,0 70.43/_ -0.540 KNOWN EET ee es 
20 73°20 21 «(0 30,0 =5,038 -1,960 KNOWN tui. 
21 21 23 22 0 40.0 3.535 -2.150 <NOWN 56.4 
5029 44 ~~ 10.0 -4.231__-2.730 KNOWN 12/.0 
23 24 23 «33 «34 10.0 ~2.077 1.340 KNOKN 3269 
24 43° 05 64 52 15.0 -0.912 -0.330 KNOWN 91.9 
25 30 43 76 0 10.0 70-682  -0.440 KNOWN a 
26 42 51 32 ~«O0 15.0 =1.938 -1.250 KNOWN 
27 42,78 77 0 10,0 70.541 -0.220 KNOWN 
26 78 66 67 9 10.0 =9.512 -0.330 KNOWN 
2 65 66 65 71 15.0 0.000 9.000 NOnN 
so 76 $1 62 9 10.0 “1.131 -0.730 KNOWN 
SL 25:02. 27: 0 10,0 -0,821 -0.530 <NOWN 
$2 26,529) .27 BD 10,0 -2.418 -1.560 <NOWN 
33 OS? 6S 62-5 20.0 72.077 -1.340 KNOWN 
$2 00 64 0 20,0 = 8 _=0.850 KNOWN 
35 LPI a 10.0 =1-318 -0.850 KNOWN 
56 LS ee dee) 10.0 “1.518 -0.850 KNOWN 
37 61 58 56 0 1>.0 71.892 KNOWN 
38 56 55 «53 9 15.0 “1.516 KNOWN 
39 $7 55. 54 0 15.0 -1,518 KNOWN 
4 Ee 0,0 C5 KNOWN 
41 45 91 50 U) 32.0 i KAOQWN 
42 49 394 53 (0 15.0 =i. KNOWN 
—43)__77 67 68 9 40,0 _-9, 542 0.330 4NOuN = 
44 41°69°~«OO Ot 15.0 <3. KNOWN 
45 41 40 39 o 19.0 “56.412 -36.395 vu KNOWN 
40 38 20,0 __=3,007  -0,650 KNOWN 1.4 ae 
47 39 72 «37 0 60.0 71.069 -0.690 KiWOWN Yea 
48 #2 33 0 9 25.0 “1.999 1.290 <NOWN o.e 
—49___ 46 48 4600 4 5.020 KNOWN ne 
>0 36 79 0 0 70,0 71.596 -1.030 KNOWN 14.4 
o1 38 37 36 «(9 60.0 0.000 0.000 KNOKN 11.9 
we. id Yee eS ee ee 10.0 71,596 -1,030 KNOWN Fk - 
23 CT a a 20.0 =3.11> -2.010 KNOWN 42.9 
24 $4 85° 79 «00 2u.0 -1.U8 -0.700 KNOWN 1/.3 
28568 69. 79 2 go 0D Des 20. 460i. KNOWN, eu se So ey IES 
PIPE FROM [0 DIAMETER LENGTH HAZEN (C) WESISTENCE = STATUS == DISCHARGE == 
NOVE NODE INCHES Freer COEFFICIENT REF(DeL+C) Reo crs MGD 
2 2 6 48.0 2860.0 67.0 0.0067 KMUAN 59.536 25.507 
81 e 3 4a.n 800.0 86.0 0.0012 ASUAN 0.000 0.000 
° 2 6 48.0 4960.0 66.0 0.0072 KNUMN = $2.028 20.663 
7 2 12 48.0 1920.0 70.0 0-004 __ KNUMN $3,860 21,845 
8 s 5 50.0 1690.0 65.0 0.0586 KNUAN 8725 5,628 
9 4 5 48.0 2000.0 120.0 0.0016 KNUKN = 594595 25,545 
75.0 0.5056 KNUAN 16149 0.741 
10 ? 14 46.0 2040.0 120.0 0.0010 RUAN 45.359 29,264 
rt 4 6 16.9 11700.0 50.0 9.7654 ANUAN 0.698 0,450 
— Sd 4060.0 02S NUNN 206357 23.434 
4 6 10 48.0 1920.0 86.0 0.0028 KYUMN 43.165 27,647 
16 9 8 16.0 592.0 40.0 0.7482 KNUAN 0.696 0,449 
47 8 18 40.0 3200.0 67.0 0.0180 KNOWN 16,744 10,603 
5 10 9 48.0 2240.0 66.0 0.0035 RNURN 58.619 24,912 
1> 9 11 16.0 4000.0 40.0 5.0952 KNUAN 0.5u9 0,326 
46 Ries? 48.5 3350.0 95-0 _0.005U LT EE IAL Yee + A. |) 
14 10 11 24.0 2720.0 35,0 0.6109 KNUAN 2.6599 «1.845 
13 12 11 16.0 5120.0 40.0 6.4706 KNUAN 1.168 0,767 
28 0.4929 KNUAN A:131 0.730 
a1 12 15s 48.0 1440.0 0.0031 KNUAN 50.518 19,689 
12 14 13 48.9 960.0 0.0u08 KNUAN = $2,076 20,694 
17 1s 16 44.9 5120.0 0.0040  __—KNunN 99,602 58.453 
16 14 15 24.0 5680.0 0.2630 KNUAN 12.128 
19 17 15 16.0 5840.0 2.0945 KMUAN 2.350 
2 1> 20 24.0 1040.0 0.0722 KNUAN 12.505 
75 16 17 30.0 950.0 0.0156 KvuMW 29.901 
26 16 32 4A.0 1930.0 0.015 KNUAN 284615 
74 pwa 19 30.0 1200.0 _ 0.0197 _ RNUAN 26.021 
45 18 41 48.0 4550.0 0,0036 KYUWN 416529 
49 18 42 16.0 5600.0 2.5135 KUHN 2.092 
46 49 18 48.9 640.0 ___0.0040_ KNUAN 29.172 
20 iv 20 16.0 $200.0 1.9101 KNUaW 2.387 
24 ay 23 $0.0 5600.0 0.2193 KMUAN 23,958 
25 31 19 16.0 2000.0 1.1938 AUAN 1,141_ 
21 20 21 6720.0 0.4668 KYUMN = 11,854 
23 21 23 20.0 5120.0 1.0509 KAUMN 5.406 
23... 53 20.0 8470.0 __ 1.2825 KNUAN 34115 
30 22 25 20.0 1040.0 0.2u94 KNUAN 14,300 
29 32 22 48.0 1920.0 0.0015 AMUN = 19674 
44 é st 4 3840.0. _.. 0.0030 NU AN 1+125 
33 23 46 30.0 4800.0 0.0788 KNUAN = 20.178 
34 28 54 20.0 1760.0 0.4163 KNUAN 7.090 
4 2> 4 2560.0 1.3361 KNUAN 2.225 
65 24 29 16.0 $560.0 2.8102 KNUAN 1.985 
64 24 33 $6.9 2400.0 0.0162 KNUAN 16.66/ 
52 4u 24 $0.0 _ 4960.0 0.0614 KNUAN 1746159 
76 25 30 “20.0 800.0° ~"O.24972~ RADAR” IT, 455 
42 2 26 16.0 3200.0 1.9101 KNUAN 0.401 
31 So 26 20.0 1600.0 0.1983 KNUAN 14,840 
52 26 46 20.0 1760.0 0.354 “KNUAN 13.304 
76 26 27 16.9 450.0 0.2u2u KNUAN 5-051 
77 2 43 $4.0... teg0.9 3 0.7300 KAUAN 4.288 
66 29 28 $9.0 2000.0 0.0420 KUHN 29,660 
67 28 43 $0.0 1920.0 0.0405 KNUAN = 24,137 
63 33 29 39.9 800.0 0.0195 KNUMN 24,042 
71 EE) 29 16.9 3200.0 1-1216— KNUAN vot 
82 gn 30 16.9 $900.0 1.7303 KNUAN 4.517 
2 32 31 20.0 1600.0 O.4>14 KNUAN 6.480 
62 34 33 24.0 1920.0 ~ 061572 7 RaUnN 9.252 
60 34 35 16.0 2800.0 0.9816 KNUAN 1,651 
ss 34 24.0 860.0 0.0485 KNUWN 22.380 
59 so 38 16.9 2080.0 . KAUMN r 
56 a7 36 16.9 2230.0 0.7618 KNUAN 1+675 
57 3y 36 16.9 0.4414 KNUAN 2.765 1.795 
56 ery 37 30.0 0.0210 KNOWN” 45.947 10.268" 
55 3M 38 50.0 0.0092 NUN 1.557 1,004 
53 40 38 30.9 9.0105 KNUAN 15.707 10,134 
54 a2 Ww 16.0 1 . KNUAN 5.657 . ae 
51 41 40 $0.0 0.0210 ANUAN 95-129 22,664 
50 4a 42 16.0 a _  0.356> KUHN 4.882 3.150 
68 4s 35 30.0 0.0269 KNOWN 27,914 18.009 
41 44 45 30.0 0,0572 ANUAN 22,595 14,576 
69 $2 44 30.0 0.0536 KMOMN 25.605 16,519 
40 4 cry 0.0 0, 02i0 KNUAN =-S1.309 «2U.199— 
wv a 45 16.0 1.6626 AeUaN 2-481 1.601 
— 28 46 51 20.9 0.3585 ANUAN 1.145 0.739 
war ae 48 or) Te 2542 RAG . “Ve ms 
v7 Sa 47 20.0 0.1892 KNUAN 4.347 2,805 
34 48 : 6.3605 KNUAN 1.206 0.778 
36 0 1 0.0 110.0 3.0 KNUAN . $ 
79 4 So 20.0 1120.0 55.0 0.2049 KNUAN 4.799 3.096 
70 >> 32 16.0 3700.0 55.0 2.5945 KNUMN 14596 1.030 
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APPENDIX PH1 


COMPUTER ANALYSIS 


Charles A. Maguire & Associates 


Boston Hartford Providence 


PH-1 


Total Mydrant Discharge at 10 psig 


CONSUMPTION STATUS 


NODE CONNECTING ELEV 
. PIPE NUMBS) FT" CFS 
1 142 0 0 40-0 6533 
Peet +254 0 210-6 -8-902 
3 3 5 49 48 185-0 -0-155 
4 2 3 38 O 200-0 -0-480 
5 429 30 0 120-0 -0-008 
6 29 26 27 O 100-0 -0-008 
7 28 2218 O 80-0 -0-062 
“B 22 21 23:0 7069 2-825 
9 2119 20 0 7069 0-497 
10 19 15 16 0 130+¢0 -0-008 
11° 15 1413 0 13060 ~-0+008 
12 18 1411 O 180-0 -0-008 
13. 13 12 9 O 120+0 -0-008 
14 20 16 17 0 63-0 -0-008 
15 27 31 26 O 60-0 '-0-008 
16 121710 0 63+0 -0-008 
17. 9 10 8 S53 120-0 -0-008 
18 11 8 6 O 200-0 -0,002 
19 5S 6 7 O 200-0 -0-003 
20 30 33 32 O 120-0 -0-008 
21 31 34 51 0 110-0 -0+008 
22 33 34 50 35 110-0. -0-008 
23 50 52 24 O 60-0 -0-008 
24 S52 45 46 0 40-0 ~-0-015 
25 42 44 41 O 80-0 -0-008 
26 45 44 43 0 80-0 -0-015 
27 41 40 37 O 120-0 -0-008 
28 43 40 39 47 120-0 -0-008 
29 49 38 32 39 140-0 -0-003 
30 48 46 47 O 70-0 ~-0+047 
31 26 25 0 0 40-0 -0-008 
ge 2325 O09 0 40-0 -0-008 
33 53.7 O O 120-0 -0-008 
34 5124 0 0 60+0 -0-008 
35 35 37 0 O 130-0 ~-0+008 
PIPE FROM TO DIAMETER LENGTH 

NODE NODE. INCHES FT 

1 1 2 20-0 1750-0 
42 ines 8-0 600-0 
2 4 5.2 12+0 200-0 
4 5 2 12-0 1820-0 
3 3 4 12+0 380-0 
se) 3 12-0 1100-0 
49 ch) Ey) 12-0 480-0 
438 30 3 16+0 750-0 
38 829 4 12-0 210-0 
29 6 5 12-0 230-0 
30 Si 20 12-0 850-0 
28 7 6 12-0 320-0 
27 6a t'5 6-0 410-0 
22 8 7 24-0 270-0 
18 fh 24-0 1200-0 
21 8 9 12-0 130-0 
23 Ce. oe 16-0 1530-0 
19 9 10 12-0 700-0 
20 9 14 12-0 500-0 
ioe tO. 11 12-0 450-0 
16) 14 (10 6-0 380-0 
TAD 13 12 12-0 180+0 
jee 13 12-0 250-0 
11 12. «18 24-0 680-0 
12 16): 13 12-0 230-0 
OP ie ey 12+0 780-0 
17 14 16 12-0 490+0 
31 15 21 8-0 1000-0 
26 631 15 6-0 360-0 
LOM aAGny 4 7 12-0 1200-0 
Bae te | 17 12+0 280-0 
Sich ire aR 12-0 290-0 
6 18. 19 12+0 250-0 
eee sin 19 8+0 280-0 
305 20 22 12-0 250-0 
Som e0). | 29 8-0 1230-0 
Sao tee 2S 8-0 230+0 
S121 34 8-0 950-0 
SO 22 23 12-0 1000-0 
S55 225 35 6-0 620-0 
Some es) 2a 1260 1500-0 
LE CES aE 12-0 200-0 
45 26 24 6-0 310+0 
46 24 30 12°0 1300-0 
44 25 26 8-0 150-0 
ok O™ Ee Ey 8-0 450-0 
43 26 28 10-0 430-0 
40 27 28 8-0 210-0 
STs Sao. 3-0 200-0 
39 28 29 12-0 220-0 
47 28 30 8-0 840-0 
2s 32 3 12-0 320-0 


MGD 
4-215 
-5-¢743 
-0-100 
-0+310 
-0-005 
-0-005 
-0+040 
1-822 
0-321 
-0-005 
-0-005 
-0-005 
-0-005 
-0-005 
-0-005 
-0-005 
-0-005 
-0-001 
-0-002 
-0-005 
-0-005 
0-005 
-0-005 
-0-010 
-0-005 
-0-010 
-0°005S 
-0-005 
-0-002 
-0-030 
-0-005 
=0-005 
-0-005 
-0-005 
-0-005 


HAZEN* 
COEFF 
650 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 


CONS 
UNK WN 
UNK WV 
KNOWN 
KNOWN 
KNO WN 
KNOWN 
KNOWN 
UNK WN 
UNK WN 
KN WN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNO WN 
KNO WN 
KNOWN 
KNOWN 
KNO WN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNO WN 
KNOWN 


KNOWN" 


KNOWN 
KNOWN 
KNOWN 


RESISTANCE STATUS 
R=FCDsLsC) RESIS'* 
0-303868 KNOW 
9*031610 KNOWN 
0+417907 KNOWN 
3-802952 KNOWN 
0+794023 KNOWN 
2+298488 KNOWN 
1-002976 KNOWN 
0+386064 KNOWN 
0-433302 KNOWN 
0+ 480593 KNOWN 
1-776104 KNOWN 
0-668651 KNOWV 
25+052403 KNOWN 
0-019293 KNOWN 
0-085746 KNOWN 
0+-271639 KNOWN 
0-787570 KNOWN 
1+462674 KNOWN 
1+044767 KNOWN 
0-940290 KNOWN 
23+219300 KNOWN 
0-376116 KNOWN 
0-522384 KNOWN 
0-048589 KNOWN 
0+ 480593 KNOWN 
1+629837 “KNOWN 
1-023872 KNOWN 
15-052683 KNOW 
21-997232 KNOWN 
22507441 KNOW 
O+585070 KNOWN 
0+605965 KNOWN 
0-522384 KNOWN 
4+214751 KNOW 
0-522384 KNOWN 
18+514800 KNOWN 
3+ 462117 KNOWN 
14-300049 KNOWN 
2089534 KNOWN 
9+332664 KNOWN 
3+134301 KNOWN 
0+417907 KNOWN 
18+942061 KNOWN 
22716395 KNOWN 
26257902 KNOWN 
6*773707 KNOWN 
2183387 KNOWN 
3+161063 KNOWN 
3-010537 KNOWN 
0-459698 KNOWN 
12644254 KNIWN 
0-668651 KNIWN 


TOT HEAD STATUS 


FT OF H20 
241-000 
233-000 
235+ 486 
234-¢517 
237-142 
238-252 
239+890 


* 240-000 


240-000 
239-902 
239835 
239-823 
239*831 
239-911 
238-177 
239-837 
239+773 
239-773 
239-245 
236-620 
236-691 
236+S74 
236-415 
235-964 
236-518 
235-992 
236-101 
235-573 
235-308 
235-543 
239-877 
239-932 
239+704 
236+ 423 
236209 


PRES HEAD 
HEAD FT OF H20 
KNOWN 201-000 
KNOWN. 23-000 
UNK WN 50+ 486 
UNK WN 34-517 
UNKWN 117142 
UNKWN 138-252 
UNKWN 159+890 
KNOWN 169100 
KNOWN 169-100 
UNKWN 109-902 
UNKWN 109+835 
UNK WN 59-823 
UNKWN 119-831 
UNKWN 176-911 
UNKWN 178+177 
UNKWN 176+837 
UNKWN 119-773 
UNK WN 39+773 
UNK WN 39-245 
UNKWN 116+620 
UNKWN 126+691 
UNKWN 126574 
UNKWN 176+415 
UNKWN 195-6964 
UNKWN 156-518 
UNKWN 155-992 
UNKWN 116-101 
UNKWY 115-573 
UNKWN 95+308 
UNKWN 165+543 
UNKWN 1994877 
UNKWN 199-932 
UNKWN 119+704 
UNKWN 176+ 423 
UNKWN 106-209 
- DISCHARGE - 
CFS MGD 
7#848 3+773 
0-685 0+442 
2-006 1-294 
1-047 0+676 
1°113 0-718 
1*304 0+842 
0-393 0-253 
0-358 0-231 
1°374 0-887 
1-571 1-014 
0-517 0+333 
1-622 1-047 
0-043 0-028 
2-558 1-651 
0-874 0+564 
0-000 ‘0-000 
0-266 0-172 
0-233 0-150 
0-264 0-171 
0-239 0-154 
0-015 0-009 
0-155 0-100 
0-077 0-050 
1-021 0-659 
0-096 0+062 
0-165 0-107 
0-242 0-156 
0-286 04185 
0-251 0-162 
0-138 0-089 
0-014 0-009 
0-310 0-200 
1-006 0-649 
0-302 0-195 
0-269 0-174 
0-239 0-154 
0-161 0-104 
0+117 0-075 
0-249 0-160 
0+174 0-112 
0-351 0-226 
0-117 0-075 
0-030 0-019 
0-365 0+236 
0-455 0-294 
0-222 0+143 
0-410 0+264 
+380 0245 
0+166 0-107 
0-743 0-479 
0-038 0025 
0-259 0+167 


NODE 


TO o> eae oe mae ee pee att pee ot 
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CONNECTING 
PIPE NUMBS 
1 42 


s 

e) uw 

a 

Qa a 

w 

o ~ 

Oh 

e0o0co0o90ooVM~nO00000COMNCOOCOOWNoDOOCOCOCOCCCOCCO00C0 


PH-2 


Affect of Small Total Head Variation 


ELEV 
PT 
40-0 
210-0 
185-0 
200-0 
120-0 
100-0 
60-0 
710+9 
7009 
130-0 
130-0 
180-0 
120-0 
63-0 
60-0 
63-0 
120-0 
200-0 
200-0 
120-0 
110-0 
119-0 
60-0 
40-0 
80-0 
80-0 
120-0 
120-0 
140-0 
70-0 
40-0 
40-0 
120-0 
60-0 
130-0 


CFS 

6-315 
-8-715 
-05155 
-0+480 
-0-008 
-0-008 
-0+062 

2-860 

0-500 
-0-008 
-0-008 
70-008 
-0-008 
-0-008 
-0-008 
-0-008 
-0-008 
-0-008 
-0-003 
-0-008 
-0-008 
-0-008 
-0-008 
“0-015 
-0-008 
-O-015 
-0-008 
-0-008 
-0-003 
-0-047 
~0-008 
-0-005 
-0-008 
-0-0038 
-0-008 


a 
CONSUMPTION STATUS 
M6D CONS FT OF H20 
4°074 UNKWN 240-500 
-5+622 UNKWN 233-000 
-0°100 KNOWN 235-500 
-0+310 KNOWN 2344555 
-0-005 KNOWN 237-050 
-0-005 KNOWN 238-193 
-0-040 KNOWN 239888 
1*845 UNKWN 240-000 
10-323 UNKWN 240-000 
-0-005 KNOWN 239.901 
-0-005 KNOWN 239-833 
-0-005 KNOWN 239-821 
-0-005 KNOWN 239-829 
-0-005 KNOWN 239-910 
-0-005 KNOWN 238-103 
-0-005 KNOWN ‘239-835 
-0-005 KNOWN 239-770 
-0-005 KNOWN 239-770 
-0+002 KNOWN ‘239-245 
-0-005 KNOWN 236-453 
-0-005 KNIWN ‘236-520 
-0-005 KNIWN 236-385 
-0-005 KNOWN 236-251 
-0°010 KNOWN 235-855 
-0-005 KNOWN 236-238 
-0-010 KNOWN 235-856 
-0-005 KNOWN 235-614 
-0-005 KNOWN 235-525 
-0-002 KNOWN 1235-390 
-0-030 KNOWN 2354531 
-0+005 KNOWN 239-873 
-0-005 KNOWN 239-929 
-0-00S KNOWN 239-701 
-0-005 KNOWN 236-258 
-0-005 KNOWN 235-552 
HAZEN* RESISTANCE STATUS 
COEFF R=FCD»L>C) RESIS" 
65*0 0+303368 KNOWN 
65*0 9+031610 KNOWN 
65°0 0+417907 KNOWN 
65*0 3+802952 KNOWN 
65-0 0+794023 KNOW 
65-0 26295488 KNOWN 
65+0 1+002976 KNOWN 
65-0 0+386064 KNOWN 
65*O0 0+438802 KNOWN 
65*0 0+480593 KNOWN 
65*0 1+*776104 KNOWN 
65°0 06668651 KNOW 
65+0 25052403 KNOWN 
65*°O0 0+019293 KNOWN 
65*0 0+085746 KNOWN 
65+0 0+271639 KNOWN 
65*0 0+787570 KNOWN 
65+0 16462674 KNOWN 
65¢0 1+044767 KNOWN 
65*0 0+940290 KNOWN 
65+0 23+219300 KNOWN 
65+0 0+376116 KNOWN 
650 0-+522384 KNOWN 
65*0 0+048589 KNOWN 
65-0 0+480593 KNOWN 
6560 16629837 KNOWN 
65-0 1+023872 KNOWN 
65-0 156052683 KNOWN 
65-0 21+997232 KNOWN 
6S5e0 26507441 KNOWN 
65+0 0+585070 KNOWN 
65*0 0+605965 KNOWN 
650 0+522384 KNOWN 
65*0 46214751 KNOWN 
65+0 0+522384 KNOWN 
65+0 18+514800 KNOWN 
65*0 3+462117 KNOWN 
65*0 146300049 KNOWN 
65+0 24089534 KNOWN 
65+0 -9+332664 KNOWN 
65-0 36134301 KNOWN 
65*0 0+417907 KNOWN 
65+0 18+942061 KNOWN 
65*0 201716395 KNOWN 
65-0 2+257902 KNOWN 
65*0 6+773707 KNOWN 
65-0 26183387 KNOWN 
65+0 3+161063 KNOWN 
65°0 3+010537 KNOWN 
65*0 0+ 459698 KVIWN 
65+0 12+644254 KNOWN 
65*0 0+940290 KNOW 
65*0 0+663651 KNOWN 


FROM TO DIAMETER LENGTH 
NODE NODE INCHES FT 
1 2 20-0 1750-0 
1 2s 8-0 600-0 
4 2 12-0 200-0 
5 2 12-0 1820-0 
3 4 12-0 380-0 
19 g 12.0 1100-0 
ef ee 12-0 480-0 
30 3 16-0 750+0 
29 4 12-0 210-0 
6 5 12+0 230-0 
5 20. 12-0 850-0 
7 6 12°0 320-0 
6 15 6-0 410-0 
8 7 24-0 270-0 
7 12 24-0 1200-0 
8 9 12-0 130-0 
8 32 16-0 1530-0 
9 10 12-0 700-0 
9 14 12-0 500-0 
10 11 12-0 450-0 
14 10 6+0 380-0 
1 12 12-0 180-0 
11 13 12-0 250-0 
12 18 24-0 680-0 
16 13 12-0 230-0 
13 17 12-0 780-0 
14 16 12°0 490-0 
15 21 8-0 1000-0 
31 15 6-0 360-0 
16 17 12-0 1200-0 
18 iy 12-0 280-0 
17 33 12-0 290-0 
18 19 12-0 250-0 
33 19 8-0 280-0 
Pouce 12-0 250-0 
20 29 8-0 1230-0 
21 22 5-0 230-0 
21 34 8-0 950-0 
20” 23 12-0 1000-0 
22 35 8-0 620-0 
23 24 12-0 1500-0 
34 23 12-0 200-0 
260 «2A 6+0 310-0 
24 30 12-0 1300-0 
25 26 8-0 150-0 
25 a0 8-0 450-0 
26 28 10-0 430-0 
27 28 8-0 210-0 
27 a5 8-0 200-0 
28 «29 12-0 220-0 
Tn <3 8-0 340-0 
35 29 12-0 450-0 
32 31 12+0 320-0 


TOT HEAD STATUS PRES HEA 
HEAD FT OF R 


KNOWN 200-500 
KNOW 23-000 
UNKWN == 50-500 - 
UNKWN 3.46555 © 
UNKWN 117+0S0 
UNKWN 138193 
UNKWN 15968588 
KNOW 169°100 . 
KNOWN 1692100. 
UNKWN 109-901 
UNKWN = 109+833 
UNKWN 596821 
UNKWN 119-829 
UNKWN  176+910 
UNKWN 178-103 
UNKWN 176-835 
UNKWY 119-770 
UNKWN 39-770 
UNKWN 394245 
UNKWN §116+453 
UNKWN 126-520 
UNKWN 1266385 
UNKWN  176+251 
UNKWN 195-855 
UNKWN 1566238 
UNKWN 155+856 
UNKWN 1156614 
UNKWN 115-525 
UNKWN 95390 
UNKWN 165-531 
UNKWN 199-873 
UNKWN 199+929 
UNKWN 119+701 
UNKWN 176+258 
UNKWN 105-552 
- DISCHARGE - 
CFS MGD 
5*648 3-644 
0+667 0-430 
2-033 14312 
1-035 0+667 
1-098 0-709 
1*302 0-840 
0-303 0-195 
0-255 0164 
16415 0-913 
1597 +1+030 
O+SS55 0358 
1-653 -1+066 
0+043 0-031 
26589 1+670 
0+872 0+563 
0-000 0-000 
0-272 06175 
0-234 0-151 
0-266 0-172 
0+241 0+156 
0-015 0-010 
0-155 0-100 
0+076 0-049 
1-025 0-662 
0-097 0063 
0-166 0+107 
0+244 0-157 
0+296 04191 
0+256 0+165 
0-139 0-090 
O+011. 0007 
0+309 = 0+199 
1-003 0-647 
0+301 0+194 
0-333 0-215 
0-214 0-138 
0-173 0+112 
0-115 0-074 
O0+227 ~§ 0+147 
0-271 0175 
0+327: 0211 
0+108 0-069 
0-006 0-004 
0+317 0-205 
0+383 0+247 
0-276 0+178 
0-362 0-233 
0-145 0-094 
0-123 0-079 
0-515 0-332 
0-016 0-010 
0+386 0-249 
0-264 0+170 


PH-3 PH-~4 


Total Hydrant Discharge at 0 psig Effect of Pipe Rehabilitation 


z 
o 
I~] 
i] 


NODE CONNECTING ELEV CONSUMPTION STATUS TOT HEAD STATUS PR2S HEAD CONNECTING ELEV CONSUMPTION STATUS TUT HEAD STATUS PRES HEAD 
PIPE NUMBS FT CFS “GD CONS FT OF H20 HEAD FT OF H20 PIPE NUMBS FT crs “GD CONS FT 9F H20 HEAD FT OF H20 
i 1 42 0 40-0 62661 246297 UNKWN 233-300 KNOW 193-300 


1 142 0 0 40¢0 10+750 6+936 UNKWN 230-300 KNOW 190+300 1 (e) 
2 1 2 4 O 210+0 -15+476 -9+985 UNKWN 210-000 KNOWN 0-000. 2 1 2 56 O 21060 -14671 -1+078 KNOWN 230-562 UNKWN  20+862 
3 3 5S 49 48 185+0 -0+155 -0+100 KNOWN 218-023 UNKWN 33-023 3 3 49 48 5 185¢0  -26135 -1+378 KNIWN 230-088 UNK WN 45-088 
4 2 3 38 O 200-0 -0+480 -0+310 KNOWN 215-309 UNK WN 15-309 4 2 3 38 O 200+¢0 -0+930 -0+600 KNOWN 230-368 UNK WN 30+ 368 
5 429 30 O 12060 -0-008 -0-005 KNOWN 222-014 UNKWN 102-014 5S 29 30 4 0 120+¢0 0-023 -0-015 KNUWN 230-734 UNKWN = 110+734 
6 29 28 27 0 100-0 -0-008 -0+00S KNOWN 225-210 UNKWN 125-210 6 29 38 27 0 10060  -0-023 -0+015 KNIWN 231+576 UNKWN 1316576 
7 28 22 18 O 80-0 -0+062 -0+040 KNOWN 229-900 UNKWN 149-900 7. 28 22 18 O 80-0 -0+186 -0+120 KNOWN 232-828 UNKWN 152-828 
8 22 21 23 0 7069 5-023 3-240 UNKWN 230-200 KNOWN 159-300 8 22 21 23 0 709 3-524 +26274 UNKWN 233-000 KNOW . 162+100 
9 2119 20 O. 70¢9 04662 0+427 UNKWN 230-190 KNOWN 159-290 9 2119 20 O 70+9 0-792 10*511 UNKWN 233-000 KNOWN 162-100 
10 19 15 16 0 1300 -0-008 -0-005 KNOWN 229-935 UNKWN = 996 935 10 19 15 16 0 130¢0 =0-023 -0-015 KNOWN 232+770 UNKWN 102+¢770 
11 15 1413 0 130-0 -0-008 -0-005 KNOWN 229-758 UNKWN 992758 11 15 14 13 0 130+¢0 -0+023 -0+-015 KNOWN 232-624 UNKWN 1026624 
12 18 14 11 O 180-0 -0+008 -0+00S KNOWN 229-725 UNK WN 49-725 12 18 1411 O 180+¢9 -0-023 -0-015 KNUWY 232-608 UNK WN 52-608 
13. 13 12 9 O 12060 -0+008 -0-005 KNOWN 229+747 UNKWN 109+ 747 13. 13 12 9 O 1200 ‘-0-023 -0-015 KNOWN 232+ 606 UNKWN 112+606 
14 20 16 17 GC 630 -0-008 -0-005 KNOWN 229-960 UNKWN 166+960 14 20 1617 O 6360 -0+023 -0+015 KNOWN 232+787 UNKWN 169+787 
15 27 31 26 O 60+0 -0+008 -0-005 KNOWN 225-012 UNKWN 167-012 15 27 31 26 0 60+0 -0+023 -0+015 KNOWN 231+546 UNKWN 1716546 
16 121710 O 63+0 -0+008 -0+00S5 KNOWN 229-764 UNKWN 166+764 16 121710 0 630 -0+023 -0+-015 KNOWN 232+617 UNKWN 169-617 
17 9 10 8 53 120+¢0 -0+008 -0+005 KNOWN 229-590 UNKWN 109-590 17 9 10 8 53 120+0 -0+023 -0+015 KNOWN 2326461 UNKWN 112+461 
18 11 8 6 O 200-0 -0-008 -0-005 KNOWN 229+590 UNK WN 29-590 18 11 8 6 O 200-0 -0+465 -0+300 KNOWN 232-460 UNKWN 32-460 
19 5 6 7 O 200¢0 -0+003 -0-002 KNOWN 228-169 UNKWN 28-169 19 .6.7 59 O 200-0 ~-0+009 -0-006 KNOWN 231-498 UNK WN 31-6498 
20 30 33 32 O 120-0 -0+008 -0+005 KNOWN 220-513 UNKWN 100-513 20 30 33 32 O 120+0 -0+023 -0+015 KNOWN 230-562 UNKWN 110+562 
21 31 34 51 O 11060 -0+008 70-005 KNOWN 220-725 UNKWN 110-725 21 31 34 51- 0 110+¢0 ~-0+023 -0+015 KNUWN 230+609 UNKWN  120+609 
22 33 34 50 35 110+¢0 -06-008 40-005 KNOWN 220-345 UNKWN 110-345 22 33 34 50 35 110+0 -0+023 -0-015 KNOWN 230+541 UNKWN 120-541 
23 50 52 24 0 60-0 -0+008--0-005 KNOWN 220-003 UNKWN 160-003 23 50 52 24 0 60-0 -0+023 -0+015 KNOWN 230-471 UNKWN 170-471 
24 52 45 46 0 400 -0+015 -0+010 KNOWN 218-942 UNKWN  178+942 24 52 45 46 0 40+0 -0-047 -0+030 KNOWN 230+318 UNKWN = 190-318 
25 42 44 41 O 80-0 -0+008 -0-005 KNOWN 219-861 UNKWN 139-861 25 42 44 41 O 80-0 -0-023 -0+015 KNOWN 230-709 UNKWN 150+ 709 
26 45 44 43 O B0+0 -0-015 -0+010 KNOWN 218-937 UNKWN 138-937 26 45 44 43 O 80-0 -0+047 -0+030 KNOWN 230-464 UNKWN 150+ 464 
27 41 40 37 O 120-60 -0+008 -0-005 KNOWN 218-278 UNKWN 98-278 27 -41 40 37 O 120+0 -0+023 -0+015 KNOWN 230-410 UNKWN 110+410 
28 43 40 39 47 120-0 -0+008 -0-00S5 KNOWN 218-062 UNKWN = 98-062 28 43 40 39 47 120-0 -0+023 -0+015 KNUWN 230-371 UNKWN 110+371 
29 49 38 32 39 140-0 ~-0+003 -0-002 KNOWN 217-676 UNK WN 77+676 29 49 38 32 39 140-0 -0+-009 -0+006 KNOWN 230-359 UNK WIN 90-359 
30 48 46 47 O 70+0 -Q+047 -0-030 KNOWN 218-105 UNKWN 148-105 30 48-46 47 O 70+0 0+046 0+030 KNOWN 2304153 UNKWN 8160153 
31 26 25 0 O 400 -0+008 -0+005 KNOWN 229-863 UNKWN 189-863 31 26 25 0 O 40-0 -0+023 -0+015 KNOWN 232-6883 UNKWN 192-883 
32 2325 0 0 40-¢0 -0+008 -0-005 KNOWN 230-015 UNKWN 190-015 32 2325 0 O 40¢0 -0+023 -0+015 KNOWN 232-932 UNKWN 192-932 
33 53 7 O O 120*0 -0+008 “0-005 KNOWN 229407 UNKWN 109+ 407 33 53 7 O O 120-0 -Q+023 -0+015 KNOWN 232-329 UNKWN 112-329 
34 5124 0 O 600 -0+008 -0+005 KNOWN 220-022 UNKWN 160-022 34 5124 0 O 60-0 ~-0+023 -0+015 KNIWN 280+473 UNKWN 170+473 
35 35 37 36 O 130+0 -0+008 -0-005 KNOWN 218-114 UNK WN 83-0114 35 35 37 36 0 130-0 -0+023 -0+015 KNIWN 230-389 UNKWN = 100+389 
36 S57 O O 185+0 -1+671 -1+078 KNOWN -230-091 UNK WN 45-091 
37 57 58 O O 180-0 0+000 0-000 KNINN 230-434 UNK WN 50-434 
: 38 59 S8 O 0175-0 0-000 0-000 KNIJWN 230-949 UNI WN 55-949 
PIPE FROM TO DIAMETER LENGTH HAZEN" RESISTANCE STATUS - DISCHARGE ~- 39 454 0 0 180-0 0-000 0-000 KNIWN 228-574 UNiK aN 46+574 
NODE NODE INCHES FT COEFF R=FC(DsL»C) RESIS" CFS MGD 40 S655 0.0 21260. -1+671 -1-073 KNOWN 228136 UNK WN 16+136 
1 1 2 20-0 1750-0 65-0 0+303868 KNOW 9+669 6-238 41 5455 0 O 212¢0 -1+671 -1+075 KNOWN 227-891 UNK WN 15+391 
42 1 25 8-0 600-0 650 9031610 KNOWN 1-081 0-698 
2 4 2 12-0 200-0 65-0 0+417907 KNOWN 3+946 24546 
4 5S 2 12-0 1820-0 65-0 3+802952 KNOWN 1-861 1-201 
3 3 4 12-0 380-0 65*0 0+794023 KNOWN 1-942 1-253 PIPE FROM TO DIAMETER LENGTH HAZEN* RESISTANCE STATUS - DISCHARGE = 
5 19 3 12-0 1100-0 65-0 2+298488 KNOWN 2-230 1-438 NODE NODE INCHES FT COEFF Re FCDsL>C) RESIS* crs “GD 
49 3 29 12-0 480-0 65-0 1+002976 KNOWN 0-564 0-364 1 1 = 20-0 1750*0 130+¢0 0+0%84291 KNOWN 6°153 3-970 
48 30 3 16+0 750-0 65+0 0+386064 KNOWN 0-432 0-278 42 1 25 8-0 400-0 65+9 9+031610 KNOWN 0+510 0-329 
38 29 4 12-0 2100 65+0 04435802 KNOWN 24484 1-603 2 2 4 12-0 200+0 13060 0+115924 KNOWN 26187 1-411 
29 6 5 12+0 230-0 65-0 0+480593 KNOWN 24782 1-795 56 2 40 12-0 280-60 65°0 0+535070 KNOW 2295 1-431 
30 5 20 12-0 550-0 65+0 1+7/6104 KNOWN 0-913 0-589 3 4 3 12-0 380-0. 130-0 -0-220256 KNOWN 1°137 0-733 
28 7 6 12-0 320-0 650 0+668651 KNIWN 26863 1847 4? 29 3 12-0 480+¢0 65*¢0 1002976 KNOWN 0493 0-318 
2) 6 15 6-0 410*0 65*0 25+052403 KNOWN 0-073 0-047 45 30 3 16+0 750*0 650 0+3586064 KNOWN 0-379 0-245 
22 8 7 24:0 270-0 65*0 0+019293 KNOWN 4¢397 2837 57 36 3 12-0 130*0 130¢0 0+104332 KNOWN 0-126 0-081 
18 7 12 24-0 1200-0 65-0 0+085746 KNOWN 1-472 0-950 38 4 29 12-0 210-0 65¢0 0+438802 KNOW 0-120 0-077 
21 8 9 12-0 130°0 650 0+271639 KNOWN 04168 0-108 29 6 5 12-0 23060 65*0 0+480593 KNIWN 16354 06574 
23 8 32 16+0 1530¢0 65+*0 O+787570 KNOWN 0457 0-295 30 Seed 12-0 850-0 65-0 1+776104 KNQWN 0-283 0-183 
19 9 10 12-0 700-0 65+0 1+462674 KNOWN 0-389 0-251 4 5 39 12-0 950+0 650 1+985053 KNOWN 16047 06675 
20 9 14 12-0 500-0 65*0 1+044767 KNOWN 0-442 0-285 28 7 6 12-0 320+0 65+0 0+668651 KNOWN 16403 0-905 
15 10 11 12-0 450-0 65*0 0+940290 KNOWN 0-406 0-262 27 6 1S 6-0 410-0 65+0 256052403 KNOWN 0-026 0-017 
16 14 10 6-0 380-0 65-0 23+219300 KNOWN 0-025 0-016 22 8 7 24-0 270-0 65+0 0+019293 KNOWN 36257 26101 
14 11 12 12-0 180+0 65*0 0+376116 KNOWN 0269 0-174 18 7 12 24-0 1200-0 65°0 0+085746 KNOWN 1+666 1-075 
13 11 13 12-0 250-0 65*0 0+522384 KNOWN 0+122 0-079 21 8 9 12-0 130*¢0 650 0+271639 KNOWN 0-000 0-000 
11 12 18 24-0 680+0 65*0 0+-048589 KNOWN 1-736 1-120 23 8 32 16-0 153060 65+0 O+787570 KNOWN 06267 0-172 
12 16 13 12-0 230*0 650 0+480593 KNOWN 0164 0-106 19 9 10 12-0 700*O0 65*0 14462674 KNOWN 0+369 0-238 
9 13 17 12+0 780-0 65+0 1+629837 KNOWN 06283 0-183 20 9 14 12-0 5000 650 1+044767 KNOWN 0+423 0-273 
17 14 16 12-0 490-0 65-0 1+0238372 KNOWN 0+ 409 0-264 15 10 11 12-0 450°0 65*0 0+940290 KNOWN 0+366 0+236 
31 sae 2 8-0 1000-0 65+0 15+052683 KNOWN 0-508 0-327 16 14 10 ~ 6-0 380-0 65+0 23+219300 KNOWN 0-024 0-013 
£6, =. 3t 15 6-0 360-0 6560 21-997232 KNOW 0+442 0-285 14 11 12 1260 180-0 65¢0 0+376116 KNOW 06181 0-117 
10 16 17 12-0 1200-0 65¢0 26507441 KNOWN 0237 0153 13 1 13 12-0 250-0 65+0 0+522354 KNOWN O+16} 0-104 
8 18 17 12-0 280-0 65-0 0+585070 KNOWN 0-011 0-007 11 12 18 24-0 680+0 65-0 0-048539 KNOWN 1-324 1-177 
53 17 33 12-0 290+0 650 0+605965 KNOW 0-524 0-338 12 16 13 12-0 230-0 65-0 0+480593 KNOWY (4433 0-086 
6 18 19 12-0 250-0 65-0 0+522384 KNOWN 1-717 1-108 9 13 17 12-0 780+0 650 1629837 KNOWN (9271 00175 
7 33 19 8-0 280-0 65+0 46214751 KNOWN 0-516 0-333 17 14 16 12-0 490°0 650. 16023372 KNOWN 0+379 0,245 
43 LOOMS 12-0 250-0 650 0+522384 KNOWN 0-542 0-350 31 15 21 8-0 1000-0 65+0 15+052683 KWOWVY 0-223 09144 
32.) 26.) .o9 8-0 1230-0 65+0 18+514800 KNOWN 0363 0+234 26 31 15 _6+0 360*0 65+0 21+997232 KNOWN 06220 O142 
34 21 22 8-0 230-0 650 346462117 KNOWN 0-303 0-196 10 16 17 12-0 1200-0 6560 2+507441 KNOWN 0-224 09144 
51 21 34 8-0 950-0 65+0 14*300049 KNOWN 06197 0-127 8 17 1s 12-0 280-¢0 6560 0+585070 KNOWN 0-032 0020 
S04 ee.) 23 12-0 1000-0 65+0 2+089534 KNOWN 06376 0+243 $3 17 33 12-0 290-0 65+0 0+605965 KNOWN 0-439 0-283 
B50 a .elkT r35 8-0 620+0 6560 9+332664 KNOWN 0-462 0-298 6 18 19 12-0 250-0 650 0+S22354 ANIWN 1¢390 06897 
s2 23 24 12-0 1500-0 650 3+134301 KNOWN 0-557 0-359 7 33 19 8-0 280-0 6560 46214751 KNIWN 0+416 0-265 
24 34 #23 12-0 200-0 650 0+417907 KNOWN 0-189 0-122 s9 19 38 12-0 320-0 130-0 0+185479 KNOWN 1-797 16159 
45 24 26 60 310-0 650 18942061 KNOWN 0-012 0-008 aA oo mace 12-0 250-0 65¢0 0+522384 KNOWN O+173 0112 
ab) Se 180 12*0 1300-0 65+0 2+716395 KNOWN 0-530 0-342 Ee fre 8-0 1230+0 65-0 18+514300 KNOWN  O+087 0+056 
44 25 26 8-0 150-0 65*0 26257902 KNOWN 0-617 0-398 34 21 22 8-0 230-0 65+0 3+462117 NOW 00119 0-077 
41 25 27 8-0 450+0 6S5*0 6+773707 KNOW 0+456 0+294 S1 21 34 8-0 950+0 6560 14+300049 KNOWN 0-081 0-052 
43 26 28 10-0 430-0 65+0 2+183387 KNOWN 0+614 0-396 So.) 22.7 23 12-0. 1900-0 650 2+089534 KNOWN 0-161 0-104 
40 27 28 8-0 210-0 650 34161063 KNOWN 0-240 0-155 250 28 GS 8-0 620-0 650 94332664 KNOWN 0-109 0-070 
37- 27 35 8-0 200-0 65-0 ‘3+010537 KNOWN 0-208 0-134 52 23 24 120 1500*0 65*0 3+134301 KNOWN 06195 0+126 
39 28 29 12-0 220-0 65-0 0+459698 KNOW 0-898 0-579 2A Sa os 12-0 (200-0 65+0 0+417907 KNOWN 0-058 0+037 
47 30 28 8-0 840-0 65+0 12+644254 KNOWN 0-052 0-033 45 26 24 6-0 310+0 650 184942061 KNOWN 0-072 0+047 
36 35 29 12-0 450-0 65+0 0+940290 KNOWN 0+662 0-427 46 24 30 12°0- 1300-0 65¢0 2+716395 KNIWN 0-221 0-143 
£5 3@ 31 12-0 320-0 65+0 0+668651 KNOWN 0-450 0-290 44 25 26 8-0 150-0 650 26257902 KNOWN 0-301 0-194 
41 oS e7 8-0 450¢0 65*0 66773707 <NIWN 0-185 0-120 
43 26 28 10-0 430-0 65¢0 261833837 KNOWN 02182 02115 
40 27 28 8-0 2100 650 3+161063 KNOWN 0-093 0-060 
ae 2h aa 5-0 200-0 65-0 3+010537 KNOWN 0-069 0-045 
a9’) e629 12-0 220-¢0 65°0 0459698 KNOWN 0+140 0-090 
47 28 130 8-0 340-0 65°0 126644254 KNOWN 06112 0-072 
46.5 35 29 12-0 450-0 65-0 06940290 KNOWN 0154 0-100 
25% 30a 31 12-0 320-0 65+0 0+668651 KNOWN 06244 +157 
S70 37 36 12-0 200+0 130-0 0+115924 KNIUN 1-797 1-159 
58 38 637 12-0 300-0 130+0 0+173386 <NIWN 1+797 1-159 
54 39 41 12-0 300*0 65°0 0626860 KNIWN 1+047 0-675 
SS 40 (41 12-0 280-0 650 06585070 KNIWN 04624 0-403 


PH-5 PH- 


Total Hydrant Discharge = 3,760 gpm Fire Demand at Node 20 
NODE CONNECTING ELEV CONSUMPTION STATUS TOT HEAD STATUS PRES HEAD NODE. CONNECTING ELEV CONSUMPTION STATUS TOT HEAD STATUS PRES HEAD 
: PIPE NUMBS FT__._CFS _MGD. CONS FT OF H20 HEAD FT OF H20. PIPE NUMBS FT CFS  MGD CONS FT OF H20 HEAD FT OF H20 
1 142 @© B 40.0 5.876 3.791 UNKWN 233.300 KNOWN 193,300 1 142 8 @8 40,0 2.440 1,574 UNKWN 233,300 KNOWN 193,308 
pee tee 90> 8 210.0 1.671 =1.978 KNOWN 227,129 UNKWN 47,729 2 1 256 ® 210.0 -8.047 -0,.030 KNOWN 232.195 UNKWN 22.195 
3 3 49 48 5 185.8 -2.135 -1,378 KNOWN 226,037 UNKWN = 41,037 3. _3'49 48 5 185,08 -0.047 -0,030 KNOWN 231.315 UNKWN 46,315 
4. 2 3 38 8 200.0 -8.930 -8.600 KNOWN 226,438 _UNKWN 26,438 4 2 338 @ 200.0 -8.938 -®8,.608 KNOWN 231.320 UNKWN 31,328 
5 29 30 4 8 120.0 -8.023 -8.015 KNOWN 228.598 UNKWN 108,598 5 29 30 4 @ 120.0 8.023 -0.015 KNOWN 231,323. _UNKWN 111,323 _ 
6 29 28 27 6 100.8 -0.0823 -0.015 KNOWN 230.256 UNKWN 130,256 6 29 28 27 8 180.0 -8.023 -0.015 KNOWN 231.890 UNKWN 131.898 
7 28 2218 @B 88.0 -@.186 -8.128 KNOWN 232,762 UNKWN 152,762 7 28 22 18 @ 80.0 .-8.186 -8,120 KNOWN 232.906 UNKWN 152,906 
_..8 22.21 23 68 70.9 4.251 2,742 UNKWN 233,000 KNOWN 162,100 8 22 21 23 B 70,9 2,647 1,708 UNKWN 233,008 KNOWN 162,188 
9 2119 20 8 70.9 6.8508 6.549 UNKWN 233,000 KNOWN 162.100 9 2419 20 8 70.9 6.506 6.326 UNKWN 233,000 KNOWN 162,100 
18 1915 16 @ 130.08 -8.023 -0.015 KNOWN 232,736 | _UNKWN 182.736 10 19 15 16 @ 130.0 -8.023 -8.015 KNOWN 232,899 UNKWN 102,899 
11 15 14 13 8 130.0 -@.023 -@.015 KNOWN 232,566 UNKWN 182,566 11 15 1413 @ 130.0 -0.023 -0.015 KNOWN 232.839 UNKWN 182,839 
12 18 14 11 @ 180,08 -8.023 -0,015 KNOWN 232.544 UNKWN 52,544 12 181411 @ 188,80 -8,023 -0,015 KNOWN 232,832 UNKWN 52,832 
13 1312 9 8128.0 -@.023 -@.015 KNOWN 232,550 UNKWN 112,558 13 1312 9 @ 120,08 -8.023 -0.015 KNOWN 232,833 _UNKWN 112,833 
14 281617 8 63.0 -%.023 -8.015 KNOWN 232,758 UNKWN 169,758 14 26 1617 @ 63,0 -@.023 -0.015 KNOWN 232.908 UNKWN 169,988 
15 27 31 26 6 60.0 -8.023 -0.015 KNOWN 230.093 UNKWN 170,093 15 27 31 26 @ 60.0 -0.023 -8,015 KNOWN 231,263 UNKWN 171,263 
16 1217 10 8 63.0 -@.823 -0.015 KNOWN 232,564 UNKWN 169,564 _ 16 121718 @ 63.0 -8.823 -8.015 KNOWN 232,838 UNKWN 169.838 
17 910 8 53 120.0 -@.023 -8.015 KNOWN 232,394 UNKWN 112,394 17 918 8 53 120,80 -®8.023 -8.815 KNOWN 232.785 UNKWN 112,785 
18 11 8 6 @B 200.0 -0.465 -8.3808 KNOWN 232.392 UNKWN 32,392 18 11 8 6 ®@ 200,80 -@.465 -8.388 KNOWN 232.783 UNKWN = 32.783 
19 6 759 @ 200.0 -8.009 -8.006 KNOWN 231.382 UNKWN 31.382 19 6 759 ®@ 208.8 -@8.009 -8,086 KNOWN 232.583  UNKWN 32,583 
20 30 33 32 G8 120.0 -#.023 -8,015 KNOWN 227.714 UNKWN 107,714_ 20 30 33 32 8 120.8 -3.342 -2.156 KNOWN 227.469 UNKWN 187,469 
21 31 34 51 8 118.0 -8.023 -@.015 KNOWN 227,772 UNKWN 117.772 21 31 34 51 8 118.0 ~-8.023 -0,015 KNOWN 229.037 UNKWN 119,037 
22 33:34 58 35 110.0 -8.823 -8.015 KNOWN 227,683 UNKHN 137.603 22 33 34 50 35 110.0 -8.023 -8.015 KNOWN 228,445 UNKWN 118,445 
23 5052 24 6 60.0 -8.623 -8.015 KNOWN 227.362 UNKWN 167.362 23 5052 24 6 60.0 -0.023 -0.015 KNOWN 229.101 UNKWN 169,104 
24 52 45 46 B 40,0 -@.847 -8.038 KNOWN 226,761 UNKWN 186.761 24 52 45 46 @ 408.8 -8.047 -0.030 KNOWN 230.450 UNKWN 190.450 
25 42 44 41 8B 88.0 -B.023 -@,015 KNOWN 227,428 UNKWN 147-428 25 42 44 41 @ 80.0 -B.023 -8.015 KNOWN 231,393 UNKWN 151.393 
26 45 44 43 6 80.0 -0.047 -8.030 KNOWN 226.879 UNKWN 146.879 26 45 44 43 @ 80.0 -8.047 -8.030 KNOWN 231.208 UNKWN 151,208 
27 41 40 37. 8 120.0 -@.023 -@.015 KNOWN 226.685 UNKWN 106,685 27. 41 40 37 8 120.0 -@8.023 -0.015 KNOWN 231.191 UNKWN 111,191 
28 43 48 39 47 120.0 -8.023 -8.015 KNOWN 226.557 __UNKWN 186,557 _ 28 43 48 39 47 120.0 -0.023 -8.015 KNOWN 231.204 UNKWN 111.204 
29 49 38 32 39 140.0 -@.009 -8.006 KNOWN 226.487 UNKWN 66,487 29 49 38 32 39 140.0 -8.009 -0.006 KNOWN 231.204 UNKWN 91.284 
30. 48 46 47 @ 70.0 0.846 @.86308 KNOWN 226.197 UNKWN 156.197 30 48 46 47 B 70.0 08.046 8.030 KNOWN 231.215 UNKWN 161.215 
31. 26 25 @ @B 40.08 -@8.823 -0.015 KNOWN 232.783 UNKWN 192.783 31 26 25 8 B 40.0 -8.023 -0.015 KNOWN 232.863 UNKWN 192,863 
32 23.25 @ @ 40.0 -08.023 -8.015 KNOWN 232.876 UNKWN 192.876 32 2325 8 B 40.0 -8.023 -@.015 KNOWN 232.921 UNKWN 192.921 
33.53 7 B @ 120.0 -8.0823 -8.015 KNOWN 232.255 UNKWN 112.255 33. 53. 7 8 8 120.0 -@.023 -0.015 KNOWN 232.754 UNKWN 112.754 
34 51 24 B B 60.0 -#.023 -0.015 KNOWN 227.371 _UNKWN 167.371 34 51 24 @ B 68.0 -8.023 -0.015 KNOWN 229.098 UNKWN 169.098 
35 35 37 36 @ 130.8 -8.023 -@.015 KNOWN 226.639 UNKWN 96.639 35 35 37 36 @ 130.0 -8.023 -0.015 KNOWN 231.069 UNKWN 101.069 
36 5 57 B @ 185.0 -1-671 -1.078 KNOWN 226.052 _UNKWN 41.052 36 557 @ @B 185.0 08.006 8.008 KNOWN 231.543 UNKWN 46,543 
37 57 58 B B 188.8 0.020 @.0008 KNOWN 227.352 UNKWN 47.352 37 57 58 @ 6 180.0 6.000 8.000 KNOWN 231.797 UNKWN 51.797 
38 59 58 OB 98 175.0 8.000 6.000 KNOWN 229.302 UNKWN 54,302 AE 38 59 58 @ @ 175.8 8.000 8.080 KNOWN 232.177 UNKWN 57.177 
39. 454 6 8 180.0 08.000 8.000 KNOWN 225.632 UNKWN 45.632 39 454 6 8 180.0 8.000 8,000 KNOWN 231.774 UNKWN 51.774 
40 56 55 @ @ 212.0 -1.671 -1.078 KNOWN 224.818 _UNKWN 12,818 40 5655 @ @B 212.0 -8.023 -8.015 KNOWN 252.049 UNKWN 20,049 
41 5455 B @ 212.0 -1.671 -1-.078 KNOWN 224.696 UNKWN 12,696 41 5455 @ @ 212.0 6.000 0,000 KNOWN 231,916 UNKWN 19.916 
PIPE FROM TO DIAMETER LENGTH HAZEN' RESISTANCE STATUS - DISCHARGE - PIPE FROM TO DIAMETER LENGTH HAZEN' RESISTANCE STATUS ~- DISCHARGE - 
NODE NODE INCHES FT COEFF R=F(0,L,C) RESIS' CFS MGO NODE NODE INCHES FT COEFF R=F(D,L»c) RESTS: CFS MGD 
z 1 2 20.8 1750.8 65.0 8.303868 KNOWN 5.083 3,280 1 1 2 20.0 1750.08 65.8 8.303868 KNOWN 2.008 1.296 
42 ip Sea) 8.0 600.0 65.0 9.031610 KNOWN 06.793 8.511 42 1 (25 8.0 600.0 65.0 9.031610 KNOWN 0.432 @.279 
mica 2 4 12.0 200.0 65.0 0.417907 KNOWN 1.312 0,847 2 2 4 12.0 200.0 65.8 6.417987 KNOWN 1.499 6,961 
56 2. 40 12.5 280.0 65.0 06,585070 KNOWN 2.198 1.355 56 2 40 12.8 280.0 65.0 6.585070 KNOWN 6,472 8,305 
3 ors 12.0. 380.0 65.0 8.794023 KNOWN 0.691 06,446 mse. 4 3 12.0 380,08 65.0 9.794023 KNOWN 8.067 9.043 
49 29 3 12.0 480.8 65.08 1.002976 KNOWN 08.649 08.419 49 Ses 12.0 480.0 65.0 1.002976 KNOWN 8.305 0.197 
48 30 3 16.8 750.0 65.0 0,386064 KNOWN 0.621 9.401 48 3 3B 16.0 750.0 65.0 6.386064 KNOWN 8.482  @.311 
5 36 3 yd] 180.0 65.0 @.376116- KNOWN 90.175 @.113 5 36 3 12.0 188.0 65.8 6.376116 KNOWN 2.764 0.493 
36 29 4 12.8 210.0 65.0 6.438802 KNOWN @.309 6.199 38 Ase Oo 12.0 210.0 65.8 6.438802 KNOWN 0.489. 6.315 
29 6 5 12.0 230.8 65.0 0.480593 KNOWN 1.952 1.259 29 6 5 12.0 230.0 65.0 6.480593 KNOWN 1.094 6.706 
38 5 20 &«212.0 850.0 65.0 1.776104 KNOWN 0.686 0.443 a0. ‘5. 28)" 32.6 (850.0 65.8 1.776104 KNOWN 1.519 6.980 
4 5 39 12.0 950.0 65.0 1.985058 KNOWN 1.242 0,801 4. 39 5 12.0 950.0 65.0 1.985058 KNOWN 08.449 06.290 
28 7 6 12.9 320.0 65.0 @.668651 KNOWN 2.041 1.3517 28 7 6 12.0 320.0 65.0 0.668651 KNOWN 1.253 0,809 
27 Go 15 6.0 419.0 65.0 25,.052403 KNOWN 0.066 0.043 _ 27 6 15 6.0 410.0 65.0 25.052403 KNOWN 98.137 0.088 
22 8 7 24.8 270.0 65.8 0.019293 KNOWN 3,882 2,585 22 8 7 24.0 270.0 65.8 6,819293 KNOWN 2.357 1.521 
18 vee 32 24,0 1200,0 65.0 0.085746 KNOWN 1,656 1.068 18 Ue =i 24.0 1200.0 65.0 @.085746 KNOWN 98.918 6,592 
ore 6 9° 12.0 130.0 65.8 6.271639 KNOWN 08.000 8,000 21 8 9 12.8 130.0 65.0 6.271639 KNOWN 8.000 0.000 
23 ae se 16.@ 1530.0 65.0 @.787570 KNOWN @.368 6.237 23 Ame se 16.0 1530.0 65.0 @.787570 KNOWN 08.289 08.187 
19 9 10 12.8 700.0 65.0 1.462674 KNOWN 0.397 6.256 19 9 16 12.0 700.0 65.0 1.462674 KNOWN 8.236 8.152 _ 
20 9 14 12.6 500.0 65.0 1.044767 KNOWN 8.454 0.293 20 77 14 12.8 500.0 65.0 1.044767 KNOWN 8.278 6.174 
15 10 11 12.0 450.0 65.8 08,948290 KNOWN 0.397 8.256 15 10 11 12.8 450.0 65:8 8.948290 KNOWN 8.226 9,146 
S656 74. 16 6.8 380.0 65.0 23.219300 KNOWN 98.023 6.015 16 14 18 6.0 380.0 65.0 23.219300 KNOWN 9.014 6.009 
ewe et oe 12 12.0 180.0 65.0 @.376116 KNOWN 0.218 9.141 ty SSG Ms Sie: 12.8 180.0 65.0 0.376116 KNOWN 0.115 0.074 
foe at 13 12.0 250.8 65.0 @,.522384 KNOWN 6,155 0,100 icin ities 12.0 250.0 65.0 0.522384 KNOWN 98.0885 6.057 
11 12 18 24.0 680.8 65.8 @8,048589 KNOWN 1.858 1.194 ti 12 18 24.0 680,08 65.8 6.848589 KNOWN 1.018 0.652 
oem 16." 13 12.0 230.0 65.0 6.488593 KNOWN 8.158 6.097 ioe 26m ds 12.8 230.0 65.0 6.480593 KNOWN 98.085 06.055 
Game is 17 12.0 780.0 65.08 1.629837 KNOWN 0.282 6,182 90 ts) a7 12.0 780,80 65.8 1.629837 KNOWN 8.149 6,096 | 
ips) 46 12.8 490.8 65.0 1.023872 KNOWN 08.407 06.263 17 eae 6 12.0 490.0 65.0 1.023872 KNOWN 98.233 0.150 
“31. 15.21. °«»©=©8.0 +«4+1000.0 65.0 15.052683 KNOWN @.364 06,235 31 15 21 8.0 1000.0 65.0 15,052683 KNOWN 4.356 0.230 
Boom oi 15 6.0 360.8 65.08 21.997232 KNOWN 0,322 6.207 : 26°55 at> 6.8 360.0 65.8 21.997232 KNOWN 9.243 6.157 
10ee 16> 17 12.0 1200.0 65.0 2.507441 KNOWN 6.234 6,151" 10 16 17 12.0 1200,8 65.0 2.507441 KNOWN 6.125 06,081 _ 
Sie t7 48 12.8 280.0 65.8 8.585070 KNOWN 6.042 0.027 8 17 18 12.0 280.8 65.8 6.585070 KNOWN @.058 6.833 
Soe a7 33 12.0 290.0 65.8 6.605965 KNOWN 0.450 6.291 LF ce eee Ee fj 12.0 290.0 65.8 9.605965 KNOWN @.201 6.129 
A489 12.0 250.0 65.0 0.522384 KNOWN 1.428 6,921 6 18 19 12.8 250.0 65.8 8.522384 KNOWN 0.595 6,384 
7. 3S 19 8.0 280.8 65.0 4.214751 KNOWN 8.427 6,276 Te aS ee AO ee Bs 280.0 65.8 4.214751 KNOWN 6.177 0.114 
59 19 38 12.8 328.0 65.0 @.668651° KNOWN 1,846 1.191 59 19 38 12.0 320.0 65.0 8.668651 KNOWN 06.764 08.493 
33. 28~=— 22 12.8 250.8 65.0 @.522384 KNOWN 08.432 8.279 33. 22,28 12.0 250.0 65.8 @.522384 KNOWN 1.401 4.904 _ 
32 28 «29 8.0 1230,@ 65.0 18.514808 KNOWN @.231 68.149 32. 292—C—io28 8.0 1230.0 65.08 18.5148008 KNOWN 8.421 0.272 
S421 °=«(22 8.8 230.0 65.8 3.462117. KNOWN 8.196 6.126 $40 12757 22 8.0 230.0 65.0 3.462117 KNOWN 9.385 8.249 
Bt e014. 34 8.8 950.0 65.0 14.300049 KNOWN’ 6.145 0.094 Si sam 23 8.8 950.0 65.8 14.3080049 KNOWN 8.052 8.034 
50. 22 23 412.8 1000.0 65.0 2.089534 KNOWN 9,311 0.201 50. 23 22 12.0 1000.0 65.08 2.089534 KNOWN 8.535 0.345 
a5 22 35 8.8 620.0 65.8 9.332664 KNOWN 6.293 6.189 35 35 22 8.2 620.0 65.0 9.332664 KNOWN 8.504 0.325 
52 23 24 12.0 1500.0 65.0 3,134301 KNOWN 98,418 @,.265 52 24. 23 12.0 1500.0 65.8 3.134301 KNOWN 0.634 90.409 
pore 34° 25 12.8 200.8 65.8 8.417987 KNOWN 98.122 6.879 _ Pie ags = 34 12.0 200.0 65.8 0.417907 KNOWN 0.076 8.049 
45 26 24 6.0 310.0 65.8 18.942061 KNOWN 8,064 2,041 45 26 24 6.0 310.0 65.0 18.942061 KNOWN 4.176 6.114 
46 24 38 42.0 1300.0 65.8 2,716395 KNOWN 6.428 6.276 46 38 24 12.0 1300,0 65.0 2.716395 KNOWN 0.505 @.326 
44. 25 26 48.8 «4158.8 65.0 2.257902 KNOWN 0.466 4,301 44. 25 26 8.9 150,80 65.8 2.257902 KNOWN 9.259 6,167 
41 25 27 8.8 450.0 65.8 6.773707 KNOWN 6.303 08.196 41 oS OF 8.2 450.0 65.0 6.773707 KNOWN 9.150 8.897 
43 26 28 10.0 430.0 65.0 2.183387 KNOWN 0.355 9.229 43 26 28 18.8 430.0 65.0 2.183387 KNOWN 9.037 98.024 _ 
40 27 28 8.0 210.0 65:8 3.161063. KNOWN 8.176 0.114 _ 40 28 27 8.8 210.0 65.8 3.161063 KNOWN 9.851 0.033 
ate e7 a) 35 8.8 200.0 65.08 3.010537 KNOWN 0.104 6,067 Si et SD 8.0 200.0 65.0 3.010537 KNOWN 9.177 6.114 
S98. 28 ¥ 29 12.9 220,08 65.8 8.459698 KNOWN 0.362 0.234 S929 eSB 12.0 220.8 65.8 0.459698 KNOWN @.021 0,613 
[AZ Ge 26 |. 30 8.8 840.0 65.0 12.644254 KNOWN 0.146 0.094 47 30 28 8.8 840.0 65.0 12.644254 KNOWN 8.023 6.015 
SG oss O9 12.0 450.0 65.0 0.940290 KNOWN 8.374 08.241 360-2935 12.0 450,08 65.8 8.940298 KNOWN @.351 08.226 
ee 25 eso. wat 12.0 320.0 65.0 @,668651 KNOWN 8.266 6.172 
57 37 36 12.@ 200.0 65.8 @.417987 KNOWN 6.764 6.493 
58 38 37 12.8 300.0 65.8 8.626860 KNOWN 9.763 06.492 
54 41 39 12.0 300.0 65.8 @,.626860 KNOWN 208.449 6.298 


55 40 41  ~=12.8 280.0 65.0 6.585070 KNOWN 0.449 2.298 


PH-7 PH-8 


= 
Maximum Normal! Demand Maximum Normal Demand, Total Head = 240.5 
NG ELEV. CONSUMPTION STATUS TOT HEAD STATUS PRES HEAD PIPE NUMBS FT CFS GD CONS ‘FT 9F H20 HEAD FT OF Heo 
i Pre snunas Pak CFS _MGD CONS FT OF H20 HEAD FT _OF H20 
1.142 8 8 40.0 2.643 1,705 UNKWN 233.300- KNOWN 193,388 1 142 0 O 40+0 24196 14417 UNKWN 240.500 KNOWN 200-500 
2 1 256 8 218.8 -8.047 -8.030 KNOWN 232,068 UNKWh 22,868 2 1 2 4 O 21060 -0+930 -0-600 KNOWN 229-543 UNKWN = 29543 
3 3 49 48 5 185.8 -8.047 -8.030 KNOWN 238.032 UNKWN = 45,832 3 3 S 49 48 185-0 -0+465 -0+300 KNOWN 239-116 UNKWN = 540116 
4 3.38 @ 208.0 -8.938 -8.600 KNOWN 230.466 UNKWN 38,466 4 2 3 38 O 20060 -4+441 -0+930 KNOWN 239-093 UNKWN =. 39-093 
5 29 30 4 @ £20,0 -@8.023 -8.015 KNOWN 232,068 UNKWN 112,068 5 429 30 O 12060 ~-0-023 -0-015 KNOWN 239-608 UNKWN 119-608 
6 29 28 27 @ 180.0 -@.023 -8.815 KNOWN 232.369 UNKWN 132,369 6 2%” 26 27 0 10060 ~-0-023 -0-015 KNOWN 239°734 UNKWN 139-734 
7 28 2218 @ 80.0 -8.186 -8.12@ KNOWN 232,914 UNKWN 152,914 7 28 22 18 O BO0-0 ~-0+186 -04+120 KNOWN 239-958 UNKWN 159-958 
8 22 21 23 8 70.9 2.466 1.591 UNKWN 233.000 KNOWN 162.100 8 22 21 23 0 7069 1-670 12078 UNKWN 240-000 KNOWN 169-100 
9 2119 20 @ 780.9 6.559 8,368 UNKWN 233.008 KNOWN 162.100 9 21 19 20 0 7069 +386 .0+249 UNKWN 240-000 KNOWN 169-100 
18 19 15 16 @ 138.8 -8.823 -8.015 KNOWN 252,888 UNKWN 182,880 _ 10 19 15 16 O 130+0 -0+023'-0+015 KNOWN 239-939 UNKWN 109-939 
11. 15 14 13 @ 138.0 -8.823 -8,015 KNOWN 232.887 UNKWN 102,887 11 615 14 13° 0 130+0 -0+023 -0+6015 KNOWN 239-906 UNKWN 109-906 
12 18 14 11 8 188,08 -@.823 -8.015 KNOWN 232.801 UNKWN 52,801 12 18 14 11 O 180+0 ~-0+023 -0+015 KNOWN 239-903 UNKWN = 559-903 
a OT. 13° 13 12 9 O 120¢Q -0+023 -0-015 KNOWN 239.901 UNKWN 119-901 
= 14 20 16 17 O 63+0 -0+023 -0-015 KNOWN 239.943 UNKWN 176943 
wee a 15 27 31 26 0 60-0 -0+023 -0+015 KNOWN 239.648 UNKWN 179+648 
a 16 121710 O 63+0 ~-0+023 -0-015 KNOWN 239-903 UNKWN 176903 
ao ae By 17 9 10 8 53 120+0 ~-0+023 -0+015 KNOWN 239-871 UNKWN 119-871 
18 11 8 6 O 200-0 -0+465 -0+300 KNOWN 239-870 UNKWN 39» 870 
13.13 12 9 68 128.0 -0.023 -6.015 KNOWN 232-797 UNKWN 112.797 19 S 6 7 O 200¢0 -0+009 -0-006 KNOWN 239-774 UNK WN 39-774 
14 201617 @B 63.8 -0.023 -8.815 KNOWN 232.888 UNKWN 169,888 20 30 33 32 0 120+0 ~-0+023 -0+015 KNOWN 239-355 UNKWN = 119+355 
15 27 31 26 8 68.0 -8.023 -8.015 KNOWN 232.038 UNKHN 172,038 21 31 34 S1 0 110-0 -0+023 -0+015 KNOWN 239-331 UNKWN  129+331 
16 121718 8 63,0 -@.023 -8.815 KNOWN 232,803 UNKWN 169,883 22 33 34 SO 35 110+0 -0-+023 -0-015 KNOWN 239-320 UNKWN = 129-320 
17. 910 8 53 120.0 -@.023 -0.015 KNOWN 232.728 UNKWN 112.728 23 SO S224 0 60+0 0-023 -0+015 KNOWN 239-264 UNKWN 1792264 
18 11 8 6 @ 288.8 -68.465 -8.300 KNOWN 232,727 UNKWN 32,727 24 S2 45 46 0 40-0 -0+047 -0+030 KNOWN .239-173 UNKWN = 1994173 
19 6 759 6 280.0 -8.009 -B8.006 KNOWN 232.362 UNKWN 32,362 25 42 44 41 O 80+0 -0-023 -0+015 KNOWN 239.293 UNKWN 159-293 
28 38 33 32 8 120.0 -8.023 -8.015 KNOWN 231.037 UNKWN 111,837 26 45 44 43 0 80-0 -0+047 -0-030 KNOWN 239-186 UNKWN 159-186 
21 31 34 51 @ 118.8 -8.023 -8.015 KNOWN 230,888 UNKWN 128,888 27 41 40 37 O 120+¢0 -0+023 -0-015 KNOWN ‘239-15 UNKWN  119+156 
22 33 34 50 35 118.8 -8.023 -8,.015 KNOWN 230.860 UNKWN 128,868 28 43 40 39 47 120-0 -0+023 -0+015 KNOWN 239-19§ UNKWN 119-138 
23 5852 24 @ 60.8 -8.0823 -B8.015 KNOWN 230.446 UNKWN 170.446 v29 49 33 32 39 140-0 -0+009 -0-006 KNOWN 239+128 UNKWN = 996 128 
24 52 45 46 B 48,0 -8.047 -8.038 KNOWN 229.506 UNKWN 189,586 30 48 46 47 0 70-0  -0+139 -0+090 KNOWN 239-1146 UNKWN 1696116 
25 42 44 41 @ 80.0 -@8.023 -8.015 KNOWN 238.665 UNKWN 158,665 31 2625 0 O 40+0 -0+023 -0-015 KNOWN 239-963 UNKWN = 199+963 
26 45 44 43 B 88.8 -8.047 -8.038 KNOWN 230.382 UNKHN 158.382 32 23 25 0 O 40-0 -0+023 -0+015 KNOWN 239-977 UNKWN 1992977 
27 414 40 37 8 120.0 8.823 -8.015 KNOWN 230.424 UNKWN 118.424 33. S53 7 O O 120-0 -0-023 -0-015 KNOWN 239.855 UNKWN 119-855 
28 43 48 39 47 120,80 -8.023 -8.015 KNOWN 230.358 UNKWN 118.358 34 5124 0 O 60+0 -0+023 -0+015 KNOWN 239.265 UNKWN 179-265 
29 49 38 32 39 148.8 -8.889 -8,886 KNOWN 230.380 UNKWN 98.388 ¥Y35 35 37 36 0°:130+0 -0-023 -0+015 KNOWN 2392 148 UNKWN 109-148 
38 48 46 47 @ 78,0 -3.348 -2,168 KNOWN 228,227 UNKWN 158.227 
31.26 25 8 B 48.8 -8.823 -8,015 KNOWN 232.918 UNKWN 192,918 
32.23 25 @ B 48.8 -08.823 -8.015 KNOWN 232.951 UNKWN 192,951 
33.53 7 @ ®B 120.0 -8.023 -0.015 KNOWN 232.675 UNKWN 112.675 PIPE FROM TO DIAMETER LENGTH HAZEN" RESISTANCE STATUS - DISCHARGE - 
34 51 24 @ @B 68.8 -8.823 -8.015 KNOWN 238,455 UNKWN 170,455 NODE NODE INCHES FT COEFF R=FC(DsL»C) RESIS" CFS MGD 
35 35 37 36 8 130.0 -8.023 -8.015 KNOWN 230.422 UNKWN 108.422 2 1 2 20-0 1750+0 65*0 0+303868 KNOWN 1°858 14199 
36 5 57 8 B68 185.0 6.000 8,008 KNOWN 230.451 UNKWN 45.4514 42. 1 85 8-0 600*0 65+0 9+031610 KNOWN 046337 0-218 
37 57 58 B @ 188.8 6.008 8.808 KNOWN 238.917 UNKWN 50,917 2 2 4 12-0 200-0 65+0 0+417907 KNOWN 1°040 0-671 
38 59 58 8 8175.8 68.800 8.008 KNOWN 231.616 UNKWN 56,616 4 5 2 12-0 1620¢0 650 3802952 KNOWN 0-112 0-072 
39 454 8 8 180.8 8.080 8.000 KNOWN 232,068 UNKWN 52,068 3 3 4 12-0 330-0 65+0 0+794023 KNOWN 0-148 0-096 
48 56 55 6 @B 212.8 -8.023 -8.015 KNOWN 232,068 UNKWN 20,068 5 19 3 12-0 1100-0 6560 26298488 KNOWN 0-509 04328 
41 5455 @8 B68 212.0 8.000 8.000 KNOWN 232.068 UNKWN 20,068 49 29 3 12-0 450+0 65*0 1+002976 KNIJWN 0-089 0-057 
48 30 3 16-0 750*0 650 0+386064 KNIWNY 06017 O-O11 
—~ - — 33 29 4 12-0 210-0 65°0 0+4383302 KNOWN 0-253 0-163 
a a 29 6 5 12-0 230-0 65*0 0+480593 KNOWN 0-484 0-312 
PIPE FROM TO DIAMETER LENGTH HAZEN' RESISTANCE STATUS - DISCHARGE - 30 5 20 1240 350-0 6560 1+776104 KNOW 06349 0-225 
NODE NODE INCHES FT COEFF R=F(D,L,C) RESIS* cFS MGD 28 tl & 12-0 320-0 65+0 0+668651 KNOWN 0-554 04358 
1 i 2 20.8 1750,0 65.0 6.303868 KNOWN 2.129 1,374 27 6 15 _6+0 410-0 65+0 25+052403 KNOWN 0-047 0-030 
42 {225 8.0 600.0 65:8 9.031618 KNOWN 6.514 6.332 22 8 7 24-0 270¢0 65¢0 0019293 KNOWN 1-522 0-982 
2 2 4 12.8 200.8 65.8 6.417987 KNOWN 2.8066 1.333 15 7 12 24-0 1200+¢0 6560 0+055746. KNOWN 0783 0-505 
56 2 48 12.8 280.8 65:8 6.585070 KNOWN 9.018 2@.@11 21 g 9 12-0 130¢0 6560 0271639 KNOWN 0-000 0-000 
3 4 3 12.0 368.0 65.8 6.794023 KNOWN 08.721 8.465 23 6 32 16*0 15300 65+0 0+787570 KNOWN 06147 0-095 
49 29 3 12.0 488.0 65.08 1,002976 KNOWN 8.564 08,364 19 9 10 12-0 7O0*0 65+0 16462674 KNOWN 00179 0116 
48 3 630 16.8 750.0 65.8 6,386064 KNOWN 2.300 1.484 20 9 14 12-0 S00+O 65+0 1044767 KNOWN 00207 0-134 
5 86 3 12.8 180.0 65.0 @,376116 KNOWN 1,061 08,684 150) 20° “ft 12-0 450-0 65¢0 0+940290 KNOWN 0166 0+107 
38 4° 29 “12.8 218.8 65.8 8.438802 KNOWN 0.415 8.268 16 14 10 6+0 380-0 65-0 23-219300 KNOWN 0-009 0-006 
29 6 5 12.8 230.0 65:58 6.480593 KNOWN 8.776 9,500 14 4g 12 12-0 130+O0 65+0 0+376116 KNOWN 0-062 0-040 
30 5 26 £12.80 850.0 65.8 1.776104 KNOWN 0.746 08,481 137 peti 13 12-0 250*0 65-0 0+522384 KNOWN 0-080 0-052 
4 5 39 12.8 950.0 65.8 1.985058 KNOWN 8,889 6,006 11 12 18 24.0 680°¢0 65+0 0+048589 KNOWN 0-821 0+530 
Tey. 6 12.0 320.0 65.8 8.668651 KNOWN 06.896 08.578 12) 16s “18 12-0 230°0 65-0 0+480593 KNOWN 0-057 0-037 
27 6 15 6.8 418,08 65.08 25,052403 KNOWN 8.897 8.062 LES. EE 12-0 780+0 650 1629837 KNOWN 0114 0-074 
22 8 r 24.8 270.8 65.8 8.819293 KNOWN 2.244 1,448 17 14 16 12-0 490+O0 65+¢0 1023372 KNOWN 0+174 0-113 
18 Te? 24.8 1208.0 65.8 9.085746 KNOWN 1.162 6.758 3] tS 3y 8-0 1000-0 650 15¢0@683 KNOWN 0-124 0-080 
21 8 9 12.8 130.0 65.8 6.271639 KNOWN 08.008 28,000 26.31 1S 6+0 360+0 65¢0 21+997232 KNOWN 0+101 0+065 
23 8 32 16.0  1530,0 65.0 6.787570 KNOWN 6.222 6,143 1Q 16 17 12-0 1200+0 65+0 2+507441 KNOWN 0-094 0061 
19 9 «18 12.8 700.8 65.8 1.462674 KNOWN 8.260 08.168 ES 1h” 18 12-0 280-0 65-0 0-585070 KNOWN 0-043 0-028 
20 9 14 12.0 580.0 65.8 1.044767 KNOWN 8.299 9.193 53 i fe ee 12-0 290-0 65+0 0+605965 KNOWN 06142 0-091 
Li) week 12.8 450.8 65.8 8.948298 KNOWN 90.251 8.162 6 18 19 12-0 250-0 65¢0 06522384 KNOWN 0-400 0-258 
16 14 18 6.8 388.8 65.28 23.219388 KNOWN 98.014 08,009 7 393 19 8-0 280+0 650 49214751 KNOW 06118 0-076 
14 eet 12.8 1808,0 65.8 6.376116 KNOWN 06.112 8.072 33) .20 ~-ee 12-0 250-0 650 0+522384 KNOWN 0-233 0-150 
2S tied Ss 12.8 250.8 65.8 6.522384 > KNOWN 8,116 0,075 32) 80) 29 3-0 1230+0 65+0 18+514800 KNOWN 0-093 0-060 
aS 2 36 24.8 680.8 65.8 6.048589 KNOWN 1.251  @,807 34 21 22 8-0 230°0 65¢0 3+462117 KNOWN 0046 0-030 
122 (46-33 12.2 230.8 65.8 6.480593 KNOWN 8.089 8,057 Sia ete ae 8-0 950*0 65*0 14+300049 KNOWN 0-055 0-035 
RR PRET 12.8 780,08 65.8 4.629837 KNOWN 8.481 6.117 50 22° 23 12-0 1000-0 65+0 2089534 KNOWN +141 0-091 
17 14 «16 12.8 498.8 65.8 1,023872 KNOWN 0.262 8,169 : Sh ses) a5 8+0 620+¢0 65+0 96332664 KNOWN 0116 02075 
31 I5.0 oF 8.8 1869,8 65.08 15.852683 KNOWN 8.249 8,416% Se7 1 235) 24 12-0 1500¢O0 650 3+134301 KNOWN 06148 0-096 
» 26a St 245 6.8 368,08 65.8 21,997232 KNOWN 9.4176 8,110 24) 34) 193 12-0 200-0 650 0+417907 KNOW 0-032 0-020 
iv 6i6~S(17 12.8 1208,0 65.8 2.587441 KNOWN 98.150 06,097 45 26 e4 6+0 310-0 65+0 18+942061 KNOWN 0-020 0-013 
8 17 18 12.8 288.8 65.8 6.585878 KNOWN 8.038 @.825 46, 24 30 12-0 1300-0 65*0 22716395 KNOW 0-123 0-080 
Sse aise Ss 12.8 298.8 65.08 6.605965 KNOWN 0.269 6.174 44 25 2 8.0 150¢0 65+0 26257902 KNOWN 06193 O+124 
6 18 19 = -12.8 = 258.8 65.8 8.522384 KNOWN @.824 8.532 at 25. 87 8-0 *450¢0 6560 6+773707 KNOWN 0-121 0-078 
‘me. <i 8.0 288.8 65.8 4,214751 KNOWN +246 =©=8, 159 43 26 (gi 10-0 430-0 65¢0 2+183387 KNOWN 0-127 0-082 
59 19 38 12.8 320,80 65.8 6,668651 KNOWN 06 0.684 a es 19-9 989 
33. 28 (22 12.8 258.8 65.8 8.522384 KNOWN 08.557 8.368 36 a) as 1B 7 
32. 2a. 29 8.8 1238.08 65.8 18.514888 KNOWN @.165 0.186 38 i 33 oo 398 
34 «21S 8.0 238,08 65.8 3,462117 KNOWN 98.875 6.048 2 20.0 ° 
Si 24534 8.0 958,8 65.8 14,300849 KNOWN . 8.751 6,898 
et eS 12.8 1008,86 65.8 2.089534 KNOWN 6.417 68.269 
35. 37. 35 8.2 620.8 65:8 9.332664 KNOWN 8.192 6.124 
52 23 (24 12.8 1580,0 65.8 3.134301 KNOWN 8.522 08,337 
242 cea ee oS 12.8 208,08 65.8 6.417987 KNOWN 06.128 0.883 
45 26 24 6.8 318.8 6578 18.942061 KNOWN 8.198 08.123 
4624 36 12.8 1388.8 6538 2.716395 KNOWN 8.666 06.438 
44°" 25 5 26 8.8 “158,08 65.8 2.257982 KNOWN 08.326 9.218 
41 25 27 8.0 458.8 65.8 6.773787 KNOWN 0.465 98.1087 
43 26 «28 18.8 430.8 65:8 2.183387 KNOWN 8.089 8,857 
48 27 28. 8.8  218,8 65:8 3.161863 KNOWN 6.424 98,089 
SF) Feta ss 8.2 2880.8 65.8 3,018537 KNOWN 2.018 8.012 
So. 29. = 2) = 49.8 220,80 65,8 8,459698 KNOWN 8.4193 8.425 
47, 28) «(38 8.2 640,08 65.8 12.644254 KNOWN 8.382 8.247 


36 35 29 12.8 458.8 65.8 6,949298 KNOWN 8.187 8.121 


25 32 31 12.8 328,8 65.8 @68,668651 KNOWN 8.199 8.128 
57 37 36 12.8 _288,8 65.8 98,417987 KNOWN 1.861 8.684 
58 38 37 12.8 388.8 65.8 @8,626868 KNOWN 1.061 8,684 


54. 39 41 12.0  388,8 65.8 98,626860 KNOWN 9.889 8,986 
55 41 48 12.8 288.8 65.8 8.585878 KNOWN 8.802 8.001 


NODE CONNECTING ELEV 
PIPE NU“BS = FT CFS 
1 142 0 0 40-0 40253 
2 1 2 56 O 21060 -1+674 
3 3 49°45 S 185-0 20139 
4 2 3 38 O 200-0 +0-930 
S 29 30 4 0 120-0 -0-023 
6 29 28 27 O 100-0 -0-023 
7 25 22 18 O 80+0 -0+186 
8 22 2123 0 7069 2-965 
Sects 20 CO .7009 0-612 
10 19 15 16 O 130-60 -0-023 
tieels i413 0.13050 =0-02e3 
12. 18 14 11 O 180-0 ~-0-023 
13 1312 9 O 120-60 -0-023 
14 201617 O 6360 -0-023 
15 27 31 26 0 60-0 -0-023 
1691217 10°0 63:0 -0-023 
17 910 8 53 120+0 -0-023 
18 11 3 6 O 200-0 -0-465 
19 6 759 0O 200-0 -0-009 
20 30 33 32 O 120+0 -0-023 
Sieesiea4. 51° 0 110+0 0-023 
22 33 34 50 35 11060 -0-023 
23 50 52 24 0 60-0 -0-023, 
24 52 45 46 O 40-0 ~-0+047 
25 42 44 41 O 80-0 -0-023 
26 45 44 43 0 80-0 -0-047 
27 41 40 37 O 120-0 -0-023 
26 43 40 39 47 120-0 -0-023 
29 49 38 32 39 140-0 -0-009 
30 48 46 47 O 70-0 -0-139 
31 2625 0 0 40-0 -0-023 
32 2325 0 0 40-0 -0-023 
33,9537 +O 0 120-6 -6-023 
34 5124 0 0 60-0 -0-023 
35 35 37 36 0 130-0 -0-023 
36 5 57 0 0185-0 0-000 
37 57 58 O 0 150-0 0-000 
38 59 53 0° 0175»0 £0000 
39 454 0 0O 180-0 406-000 
49 5655 0 O 212-0 1-6/4 
41 5455 0 O 212-0 0-000 
PIPE FROM TO OILAMETER LENGTH 
NODE NODE INCHES FT 

1 1 2 20-0 1750-0 
42 1 25 8-0 600-0 
2 2 4 12-0 200-0 
56 2 40 12-0 280-0 
3 4 3 12-0 380-0 
49 29 3 12-0 460-0 
48 30 3 16*0 750-0 
5 36 3 12-0 130-0 
38 489 4 12-0 210-0 
29 6 5 12-0 230-0 
30 5) 20 12-0 850-0 
4 5 39 12-0 950-0 
28 7 6 12-0 320-0 
27 6 15 6-0 410-0 
22 8 7 24-0 270-0 
18 i 12 24-0 1200-0 
21 3 9 12-0 130-0 
23 3 32 16-0 1530-0 
19 9 10 12-0 700-0 
20 9 14 12-0 500-0 
15 10 11 12-0 450-0 
16 14 10 6-0 350-0 
14 11 12 12-0 180-0 
13 11 13 12-0 250:0 
11 12 18 24-0 680-0 
12 (16 13 12-0 230-0 
9 13 17 12-0 780+0 
17 14 16 12-0 490-0 
31 hee yi 8-0 1090-0 
26 031 15 6-0 360-0 
10 16 7 12-0 1200-0 
8 17 18 12-0 280-0 
53 ijeee 33 12-0 - 290-0 
6 18 19 12-0 250-0 
ch EK 19 8-0 280-0 
59 19 38 12-0 320-0 
Bowe a0. “22 12-0 250-0 
32.20 29 B-0 1230-0 
34, 21 22 8-0 230-0 
S1 21 34 8-0 950-0 
Shee. 23 12-0 1000-0 
ao ee 35 8-0 620-0 
s2 23 24 12-0 1500-0 
24 34 23 12+0 200-0 
45 26 24 6-0 310-0 
46 24 30 12-0 1300-0 
aS es 26 8-0 150-0 
41 CS eT 8-0 450+0 
43 26 238 10-0 430-0 
40 27 28 8-0 210-0 
ye ate 35 8-0 200-0 
a9. 26 29 12-0 220-0 
47 «25 30 8-0 840-0 
B69) S500 2 12-0 450-0 
25 32 “3! 12-0 320-0 
We wee! 36 12-0 200-0 


PH-9 


Hydrant Discharge = 2,250 gpm 


CONSU4PTION STATUS 


MGD 


26744 
-1+080 
-1+350 
-0+600 
-0-015 
-0-015 
-0-120 

1-913 

0-395 
-0-015 
-0-015 
-0-015 
70-015 
-0+015 
-0-015 
-0-015 
-0-015 
-0-300 
-0-006 
-0-015 
-0-015 
-0-015 
-0-015 
-0+030 
-0-015 
-0+030 
-0-015 
-0-015 
-0-006 

“-0+090 
-0-015 
-0-015 
-0-015 
-0-015 
-0-015 

0-000 

0-000 

0-000 

0-000 
-1+080 

0-000 


HAZEN* 
COEFF 
65-0 
65-0 
65+0 
65-0 
65-0 
65-0 
650 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65+0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 
65-0 


CONS FT OF H20 
UNKWN 240-500 
KNOWN 2376113 
KNOWN 2363576 
KNOWN 236-697 
KNOWN 238-035 
KNOWN 238-752 
KNOW 239-879 
UNKWN 240-000 
UNKWN 240-000 
KNOWN 239-857 
KNOWN 239+768 
KNOWN 239-760 
KNOWN 239-759 
KNOWN 239-868 
KNOWN 238-614 
KNOWN 239+766 
KNOWN 239-681 
KNOWN 2394679 
KNOWN 2394260 
KNOWN 237-4438 
KNOWN 237-443 
KNOWN 237-371 
KNOWN 2374221 
KNOWN °236-888 
KNOWN 2376243 
KNOWN 23646943 
KNOWN 236-644 
KNOWN 236+778 
KNOWN 236+743 
KNOWN 236+606 
KNOWN 239-886 
KNOWN 239-934 
KNOWN 239-621 
KNOWN 237-225 
KNOWN 236-822 
KNOWN 2374059 
KNOWN 237-596 
KNOWN 238-401 
KNOWN 237-095 
KNOWN 236-521 
KNOWN 236+798 


RESISTANCE STATUS 
R=FCDsLsC) RESIS’ 


0-303368 
9-031610 
O- 417907 
0-565070 
0-79 4023 
1-002976 
O+ 386064 
0+«376116 
O- 433802 
0+ 480593 
1+776104 
1-955058 
0-668651 
25-052403 
0-019293 
0+085746 
0-271639 
0O+787570 
1+ 462674 
1+044767 
0-940290 
23+219300 
0-376116 
O- 522384 
0-048589 
0+ 480593 
1+629837 
1.023872 
15+052683 
21+997232 
2+S07441 
O- 585070 
0-605965 
O- 522384 
4-214751 
O+- 668651 
0+ 522384 
18-5143800 
3+ 462117 
14+ 300049 
2+089534 
9+332664 
3+134301 
O- 417907 
18-942061 
2716395 
22257902 
6*773707 
2¢183387 
3+161063 
3-010537 
0- 459698 
12+644254 
0+940290 
0-66S3651 
O+ 417907 


KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNO WN 
NO WN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNO WIN 
XNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
NO WN 
KNO WN 
KNOWN 
KNOWN 
KNOWN 
KNO biN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOW 
KNOWN 
KNOW 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNO WN 
KNOWN 
KNO WN 
KNO WN 
NO WIN 
KNOWN 
KNOWN 
KNOWN 
NO WN 
KNOWN 
KNOWN 
KNO WN 
NO WN 
KNOWN 
KNOWN 


TOT HEAD STATUS PRES HEAD 


HEAD FT OF H20 
KNOWN 200-500 
UNKWN 276113 
UNKON = STSSTE 
UNKWN 366697 
UNKWN = 118+035 
UNKWN 138-752 
UNKWN 159-879 
KNOWN 169+100 
KNOWN 169-100 
UNKWN 109-857 
UNKWN 109+ 768 
UNKWN 59+ 760 
UNKWN 1196759 
UNKWN 176+868 
UNKWN 1736614 
UNKWN 176+766 
UNKWN 119681 
UNKWN 39679 
UNKWN 39260 
UNKWN 117+ 448 
UNKWN 127-443 
UNKWN 127+371 
UNKWN 177-221 
UNKWN 196-888 
UNKWN 157-243 
UNKUN 156+943 
UNKWN 116-844 
UNKWN 116+778 
UNK WN 96743 
UNKWN 166+606 
UNKW#IN 199 +888 
UNKWN 1994934 
UNKWN 1196621 
UNKWN 177-225 
UNKWIN 106-822 
UNKWN 52-059 
UNKWN _ 576596 
UNKWN 63-401 
UNKWN 57-095 
UNKWN 24° 1 
UNKWN 24-798 
- DISCHARGE - 
CFS MGD 
36677 26372 
0+576 0-372 
0-997 0643 
1-006 0-649 
0+362 0-234 
0+380 0-245 
0-253 0+163 
1-145 0-739 
0+295 0+190 
1-241 0-801 
0-550 0+355 
0-668 0-431 
1-325 0+855 
0-060 0-039 
2-700 1+742 
1-194 0-770 
0-000 0-000 
0-261 0-169 
0+285 0-184 
0-327 0-211 
0-278 0-180 
0-016 0-011 
0-133 0-086 
06114 0-073 
16310 0845 
0+103 0-067 
0+193 0-125 
0-287 0-185 
0-252 0-162 
0-215 0+139 
0-161 +104 
0-046 0-030 
0-289 0-186 
0-889 0-573 
0+265 +171 
16145  0+738 
0-356 0-230 
0-171 0-110 
0-124 0-080 
0-104 0-067 
0-240 0-155 
0+216 0-140 
0+298 0-192 
0-081 0-052 
0-042 0-027 
0+294 0-190 
0+336 0-217 
0-217 0+140 
0-245 0-160 
0-124 0-080 
0-070 0-045 
0-250 0+161 
0-098 04063 
0-263 0+170 
0-238 0-154 
1°145 0-739 


NODE 


OMAHA URWNDS 


CONNECTING ELEV CONSUMPTION STATUS 
PIPE NUABS FT CFS 6D CONS. FT OF Hed 
142 0 0 40-0 6016 3-881 UNKWN 240-500 
1 2 56 O 210+0 -1+674 -1+080 KNOWN 234-067 
3.49 43 S 185+0 -2¢139 -1+380 KNOW 232-800 
2 3 38 O 200+0 -0+930 -0+600 KNOWN 2393-270 
29 30 4 O 1200 -0+023 -0-015 KNOWN 235-513 
29 26 27 O 100+0 -0+023 -0+015 KNOWN 237-201 
28 22 18 O 8060 -0+186 -0+120 KNOWN 239-757 
22 2123 0 709 4299 26774 UNKWN 240-000 
21 19 20 0 70-9 0-861 0-555 UNKWN 249-000 
19 15 16 O 130¢0 -0+023 -0-015 KNOWN’ 239%730 
15 14 13 0 13060 -0+023 -0+015 KNOWN 239-556 
18 14 11 O 180-0 | -0+023 -0+015 KNOWN 239.533 
13 12 9 O 12060 ~-0+023 -0+015 KNOWN 239-539 
20 16 17 O 6360 =0+023 -0+015 KNOWN . 239-753 
27 31 26 0 60°0 -0+023 -0+-015 KNOWN (237-028 
12.17 10 O 630 ~-0+023 -0-015 KNOWN 239.554 
910 8 53 120*0 -0+023 -0+015 KNOWN 239379 
11 8 6 O 200+0 -0+465 -0+300 KNOWN 239-377 
6 759 0 200-0 ~-0-009 -0-006 KNOW 238-333 
30 33 32 O 12060 -0+023 -0+015 KNOWN 234-576 
31 34 51 O 11060 -0+023 -0+015 KNOW 234-630 
33 34 50 35 110*0 -0-023 -0+015 KNOWN 2346457 
50 52 24 0 60+0 -0+-023 -0+015 KNOWN 234-6196 
S2 45 46 O 40+0 -0+047 -0+030 KNOWN 233-543 
42 44 41 0 B80+0 -0+-023 -0+015 KNOWN 284-288 
4S 44 43 0 80+0 -0+047 -0+030 KNOWN 233-703 
41 40 37 O 120+0 -0-023 -0-015 KNOW 233-510 
43 40 39 47 120-0 -0+023 -0-015 KNOWN 233-373 
49 35 32 39 140-0 -0+-009 -0-006 KNOWN 233+.307 
48 46 47 0 70-0 -0+139 -0-090 KNOWN 232-902 
26 25 0 O 40-0 -0+023 -0-015 KNOWN 239-779 
23 25 90 0 40-0 -0+023 -0+015 KNOWN 239-874 
53. 7 O O 120-60 -0+023 -0+015 KNOWN 239-236 
5124 0 0 60-0 -0-023 -0-015 KNOWN 234-205 
35 37 36 O 13060 -0+023 -0-015 KNOWN © 233-464 
5 57 O O 185+0 -1+674 -1-080 KNOWN 232.819 
57 55 0 O 180+0 0-000 0-000 KNOWN 234-163 
5? 583 0 0 175¢0 0-000 0-000 KNOWN 236-181 
454 0..0 180-0 0-000 0-000 KNOWN 232-557 
56 55 O O 212-0 -1+674 -1+080 KNIWN 231-747 
5455.0 O 21260 .-1e671 -1+075 KNOWN 231-623 
FRO4 TO DIAMETER LENGTH HAZEN' RESISTANCE STATUS 
NODE NODE INCHES FT COEFF R=FC(DsLsC) RESIS" 
1 2 20-0 1750-0 6560 0+303868 KNOWN 
1 25 8-0 600-0 6560 9+031610 KNOWN 
2 4 12-0 200-0 65¢0 0+417907 KNOWN 
2 40 12+0 280*0 65¢0 ‘06535070 KNOWN 
4 3 12-0 350-0 65-0 0-794023 KNOWN 
29 3 12-0 450+*0 65+0 1+002976 KNOWN 
30 3 16+0 750-0 6560 0+356064 KNOWN 
36 3 12-0 180-0 65+0 0+376116 KNOWN 
29 4 12-0 210-0 65+0 0+438802 KNOWN 
6 5 12-0 230-0 65°0 0+480593 KNOWN 
S05) 20 12-0 S50*0 65+0 1+776104 KNOWN 
5 38 12-0 950°0 65-0 1+985058 KNOWN 
7 6 12-0 320-0 65-0 0+668651 KNOWN 
6 15 6-0 410-0 65-0 25-052403 KNOWN 
B Ts 24-0 270°0 65+0 0+019293 KNOWN 
7 12 24-0 1200-0 65+0 0+085746 KNOWN 
8 9 12-0 130*¢0 65-0 0271639 KNOWN 
B 32 16-0 1530-0 650 0+737570 KNOWN 
9 10 12-0 700-0 650 1+462674 KNOWN 
9 14 12-0 500-0 65*0 1+044767 KNOB 
10 11 12-0 450-0 65-0 0+-940290 KNOWN 
14 10 6-0 380-0 65-0 23+219300 KNOWN 
11 12 12-0 180-0 650 0+376116 KNOWN 
11 13 12-0 250-0 6560 0+522334 KNOWN 
12 18 24-0 630-0 65+0 0+048589 KNOWN 
16 13 12-0 230-0 6560 0+480593 KNOWN 
13 17 12-0 730-0 650 1+629837 KNOWN 
14 16 12-0 490-0 6560 1+023872 KNOWN 
iss” ot 5-0 1000-0 65-0 15+052683 KNOWN 
31 15 6-0 360-0 6560 21+997232 KNOWN 
16 17 12-0 1200-0 65°0 2+507441 KNOWN 
17 18 12-0 250-0 65+0 0+585070 KNOWN 
17 33 12-0 290-0 650 0+605965 KNOWN 
18 19 12-0 250-0 65-0 0+522384 KNOWN 
33 19 8-0 250-0 6560 46214751 KNOW 
19 33 12-0 320+0 65-0 0+668651 KNOWN 
20° 22 12-0 250-0 650 0+522384 KNOWN 
20 «29 8-0 1230-0 6560 18+514500 KNOWN 
21 22 8-0 230-0 6560 3+462117 KNOWN 
21 34 8-0 950+0 650 14*300049 KNOWN 
Bo e= 2g 12-0 1000-¢0 65*0 2089534 KNOWN 
eo 35 8-0 620+¢0 65-0 94332664 KNOWN 
23-24 12-0 1500-0 6560 3+134301 KNOWN 
34 23 12-0 200-0 65+0 O0+417907 KNOLN 
26 24 6-0 310-0 65-0 18+942061 KNOW 
24 30 12-0 1300-0 65-0 26716395 KNOWN 
Sei eye 8-0 150-0 65+0 2257902 KNOWN 
25) 127 8-0 450-0 650 6+*773707 KNOWN 
26 28 10-0 430-0 65+¢0 26183357 KNOWN 
Si ss 8-0 21060 65+0 3+161063 «KNOWN 
27a- 35 B-0 200-0 65-0 3+010537 KNOWN 
28 29 12-0 220-0 650 0+459693 KNOWN 
28 30 8-0 840-0 6560 126644254 KNOWN 
35 . 29 12-0 450-0 65*0 0+940290 «Ki JWN 
32 31 12-0 320-0 65¢0 0+668651 KNOWN 
37 8636 12-0 200*0 650 O+417907 KNOWN 
33 37 12+0 300-0 65+0 0+626360 KNOWN 
39 41 12-0 300-0 65+0 0+626860 KNOWN 
40. 41 12-0 250-0 65+0 0+585070 KNuUtIN 


PH-10 


Hydrant Discharge = 3,760 gpm 


TOT HEAD STATUS PRES HEAD 


HEAD FT OF H20 
KNOWN 200-500 
UNKWN 24067 
UNK WN 47-800 
UNK WN 33-270 
UNKWN 115-6513 
UNKWN 1376201 
UNKWN 1596757 
KNOWN 169-100 
KNOWN 169-100 
UNKWN 109-730 
UNKWN 109+556 
UWK WN 59+533 
UNKWN §119+539 
UNKWN 1766753 
UNKWN 177-028 
UNKWN 1766554 
UNKYWN = 1196379 
UNK WN 396377 
UNK WN 38+333 
UNKWN 1146576 
UNKWN 124-630 
UNKWN 124+457 
UNKWN 1746196 
UNKYN 193-543 
UNKWN 154-288 
UNKWN =153+703 
UNKWN 113-510 
UNKWN 113-373 
UNKWN 93-307 
UNKWN 162-902 
UNKWN 1996779 

UNKWN 199-874 
UNKWN 119+236 
UNKWN 174-205 
UNKWN 103+ 464 
UNE wiN 47+819 
UNIK WN 54-163 
UNK iN 61-131 
UNKWN +557 
UN WIN 19+747 
UNK WN 19+623 
- DISCHARGE - 

crs MGD 
5-199 3-354 
0-317 0-527 
16417 06914 
2-104 1-358 
0-753 0-486 
0-692 0+ 446 
0-468 0-315 
0-197 0+127 
0-264 0-170 
1-971 1-272 
0-708 0+457 
1-240 0-800 
2063 1-331 
0-068 0-044 
3e927 24534 
1-679 1-083 
0-000 0-000 
0-372 0-240 
0-402 0-259 
0-459 0-296 
0-402 0-259 
0-024 0-015 
0-221 0+143 
0-157 0-101 
1-877 1-211 
0-152 0-098 
0+286 0+184 
0-413 0+266 
0-371 0-239 
0-325 0-210 
0-238 0-153 
0-042 0-027 
0-459 0-296 
1-454 0-938 
0-435 0281 
1-830 1-213 
0-449 0-290 
0-235 04152 
0-198 0-128 
0-150 0-097 
0-326 0-210 
0-293 0-192 
0-429 0-277 
0-126 0-082 
0-076 0+049 
0-453 0+296 
0-482 0-311 
0-311 0-201 
0-360 0-232 
0-183 0-118 
0+105 0-067 
0-351 0-226 
0-169 0+109 
0-380 0-245 
0-349 0-225 
1-589 1-213 
1-Bxy 1-213 

240 0-800 
J+ 431 0+276 


PH-11 PH-12 


rant Disc! e=4, 9 vi mal Dema 
+t Discharge = 4,450 gpm Average Normal Demand 
NODE CONNECTING ELEV CONSU4PTION STATUS TOT HEAD STATUS tal NODE CONNECTING ELEV CONSUMPTION STATUS TOT HEAD STATUS PRES HEAD 
PIPE NU4BS)— FTI CFS “GD CONS FT OF H20 HEAD FT OF H2O 
iS \ PIPE NU4BS~— FT CFS  MGD CONS FT OF H20 - HEAD FT OF H20 
1 142 0 0 40-0 6¢395 4448 UNKWN 240-500 KNOWN 206+ SBO 
EADS : 1 142 0 O 40¢0 16741 12123 UNKWN 241-000 KNOWN 201-000 
2 1 2 S6 O 21060  -1+674 -1+080 KNOWN 232-165 UNKWN 22-165 Gs asone 
: 2 1 2 4 O 2100 -0+480':-0+310 KNOWN 240-375 UNKWN 30375 
3 3 49 48 5 185e0  -26139 -1+380 KNOWN 231-196 UNKWN = 46-196 -0-f55 - 
3 3 5S 49 48 185-0 -0+f55 -0+100 KNOWN 240-097 UNKWN 55-097 
4 2 3.38 0 200-0 -0-930 -0-600 KNOWN 231-553 UNKWN = 31-553 4 2 38 0 200-0 -0+480 -0+310 KNOWN 2406130 UNKWN 40 
No wh ' s 5 -0- +130 
5 29 30 4 0 120-0 -0+023 -0+015 KNOWN 233-192 UNKWN 113-192 S 4 29 30 0 120+0 -0+008 -0+005 KNOWN 240-092 UNKWN 120-092 
6 29 28 27 0 100¢0 -0+023 -0+015 KNOWN 235-829 UNKWN 135-829 ; 3 NS 
6 29 28 27 0 100-0 -0+008 -0-005 KNOWN 240-052 UNKWN 140052 
7 28 22 18 O B0-0 0-186 -0+120 KNOWN 239-680 UNKWN 159680 TiESGOS em OMLGOCO RE OT OseI— > 
NO ‘ +040 KNOWN 240-002 UNKWN 160-002 
8 22 21 23° 0 7069 4997 3+224 UNKWN 240-000 KNOWN 169+100 = ‘ 
: B 22 21 23 0 709 ~-0+277 -0+179 UNKWN 240-000 KNOWN 169+100 
9 21 19 20 0 709 0+955 0-616 UNKWN 240-000 KNOW 169+ 100 9 2119 20 0 70-9 ~-0+030 -0+020 UNKWY. 240-000 KNOWN 1696100 
10 19 15 16 0 130¢0 -0+023 -0+015 KNOWN 239-672 UNKWN 109+672 10 19 15 16 O 1300 -0+0083 -0-005 KNOWN 240-001 UNKWN 110-001 
11 15 1413 0 130+0 -0+023 -0+015 KNOWN 239+ 458 UNKWN  109°:4568 11 15 1413 0 130-0 -0+008 -0+005 KNOWN 240-002 UNKWN 110-002 
12 18 1411 O 180+0 -0+023 -0+015 KNOWN 239-427 UNK'AN 59 2:48 7 12 18 14 11 0 1800 40-008 -0-00S KNOWN 240-002 UNKWN 60-002 
13.13 12 9 0 120¢0 -0+023 -0+6015 KNOWN 239-440 UNK WN 1196440 13. 13.12 9 0 1200 ~-0+008 -0+005 KNOWN 240-002 UNKWN 120-002 
14. 201617 0 63-0 -0-023 -0-015 KNOWN 239-701 UNKWN 176-701 14 20 16 17 0 63-0 -0+008 -0-005 KNOWN 240-000 UNKWN 177-000 
1S 27.31 26 0 60¢0 '-0-023 -0-015 KNOWN 235-754 UNKWN 1756754 15 2731 26 0 60°0 -0+008 -0-005 KNOWN 940-051 UNKWN 180-051 
16 12.17 10 0 63-0 -0+023 -0+015 KNOWN 239-459 UNKWN 176» 459 16 121710 0 63+0 -0+008 -0-005 KNOWN 240-001 UNKWN 177-001 
17. 9 10 8 53 120-0 -0+023 -0+015 KNOWN 239-248 UNKWN 119-248 17 9 10 8 53 1200 -0+008 -0-005 KNOWN 240-003 UNKWN 120-003 
15 11 8 6 O 200-0 0-465 -0+300 KNOWN 239-246 UNKWN 39-246 18 11 8 6 O 200-0 -0+002 -0-001 KNOWN 240-003 UNKWN 40-003 
19 6 7.59 0 200-0 ~-0+009 -0-006 KNOWN 237-977 UNKWN 37-977 19 5 6 7 O 200+0 ~-0+003 -0-002 KNOWN 240-014 UNKWN 40-014 
20 30 33 32 0 120-0 ~-0-023 -0+015 KNOWN 232-613 UNKWN 112613 20 30 33 32 0 120-0 -0+008 -0-005 KNOWN 240-094 UNKWN 120-094 
21 31 34 S51 0 110-¢0 -0+023 -0+«015 KNOWN 232-799 UNK WN 122-799 21 31 34 Si 0 110*0 -0+008 -0+005 KNOWN 240-088 UNK WN 130-088 
22 33 34 50 35 110-0. -0-023--0-015 KNOWN 232-550 UNKWN 122-550 22 33 34 50 35 110-0 -0-+008 - KNOWN 9 Ni 
23. 50 52 24 0 60-0 -0+023 -0-015 KNOWN 232-362 UNKWN 1724362 ba fed tee. heer ee spre tee sites ara ‘ oem ee 
24 52 45 46 0 40-0 ~0+047 -0+030 KNOWN 231-847 UNKWN 191847 24 52 45 46 0 40¢0 ea eee tt KNOWN epee garter se 
25 42 44 41 0 680-0 -0+023 -0-015 KNOWN 232-324 UNKWN 152-6824 25 42 44 41 0 80-0 -0+008 -0-005 KNOWN 240.232 UNKW 160-232 
26 45 44 43 O 80-0 -0+047 -0-030 KNOWN 232-099 UNiK WIN 152-099 26 45 44 43 O 80-0 -0-015 -0+010 KNOWN 240-158 UNK WN 1éqniae 
27 41 40 37 0 120-0 -0-023 -0+6015 KNOWN 231-849 UNKWN 1116849 27 41 40 37 0 120+0 -0-008 -0-005 KNOWN 240-137 UNKWN 120-137 
28 43 40 39 47 120-0 -0+023 -0-015 KNOWN 231-703 UNKWN 111-703 28 43 40 39 47 120¢0 -0+008 -0+005 KNOWN 240+129 UNKWN 120-129 
29 49 38 32 39 140-0 -0-009 -0-006 KNOWN 231-618 UNKWN- 91-618 29 : 
riled i area eget ea Siesta oh A chatter ce nln ged 49 38 32 39 140¢0 -0+003 -0-002 KNOWN 240-124 UNKWN 100-124 
31 26 25 0 0 40+0 ~-0+023 -0+015 KNOWN 239-694 UNKWN 1994694 4 es es ¥ 3 pe eatcae oy one LS sagtoees wk eogeuda 
32 2325 0 O 40-0 -0+023 -0-015 KNOWN 239-827 UNK WN 199+827 32 2325 0 0 40+0 -0+008 -0+005 KNOWN 240-001 UNK WN 200-001 
33 53 7 O O 120-0 -0-023 -0-015 KNOWN 239-076 UNKWN 119-076 33 53 7 O O 120+0 -0+008 -0+-005 KNOWN 240+ UNK WN ‘ 
34 5124 0 O 60+0 -0-023 -0-015 KNOWN 2326371 UNKWN 1726371 34a S17e4 Gt o-40-6 M20co0n ~o00s KNO WN pap UNK WN 1sacera 
35 35 37 36 0 130¢0  -0-023 -0-015 KNOWN 231-771 UNKWN 101+771 5 z i 023 
36 557 O O 185+0 -1+674 -1+980 KNOWN 231-270 UNKWN  46+270 i I eae bites heb ha Saat et a2 ae 
37 5758 0 0 150+0 0-000 0-000 KNOWN 232-906 UNKWN 52-906 
38 59 58 O 0 175¢0 0-000 0-000 KNOWN 235-360 UNKWN 60+ 360 
39 454 0 O 180-0 <-1+-671 -1+078 KNOWN 226+ 430 UNK WN 46+430 PIPE FROM ‘0 1AM ' - - 
40 56 55 0-0 2120 -1+674 -1+080 KNOWN 227-473 UNKWN 15+473 NODE Wobeincices mire See Retin Lo eic Agee crs; a 
Al 54 55 0 O 2120 -1+¢671 -1°0738 KNOWN 226-377 UNK WN 14-377 1 1 2 20-0 17500 650 0+303868 KNOWN 1+476 0-952 
42 1 25 B+0 600+0 65-0 9+031610 KNOWN 0+264 06171 
2 2 4 12-0 200+0 650 0+417907° KNOWN 0-750 0-484 
4 . . . . . 
PIPE FROM TO DIAMETER LENGTH HAZEN' RESISTANCE STATUS - DISCHARGE - 3 Z ps pa ieeaee oe : se eens retire 0.646 ae 
NODE NODE INCHES FT COEFF R=FC(DsLsC) RESIS" CFS MGD 5 3 19 12-0 1100-0 65-0 2298488 KNOWN 0-166 BCEa 
1 1 2 20-0 1750+0 650 0+303868 KNOW 5-979 36858 AO OS 3 ; Oe SS ae 
ye he see pis SUB Siege) er am ES cde 3 12-0 480-0 65-0 1-002976 KNOWN 0-144 0-093 
2 2 4 12-0 200-0 65+0 0+417907 KNOWN 146228 0-792 op cay re cin Us apap iliac ne teri feh hb 
56 2 40 12-0 280-0 65-0 06585070 KNOWN 36078 14-986 29 beta Bene e ee eco arerat Rat Te 
3 4 3 12-0 330-0 65-0 0794023 KNOW 0+650 0-419 30 ee : Ane ee eres naeer te: pet oe ae 
49 29 3 12-0 480-0 65+0 1+002976 KNOWN 0-626 0-404 28 6 7 12-0 320-0 65.0 meanest ia bt oA 
48 30 3 16-0 750-0 650 08386064 KNOWN O+447 0+288 27 5 3 = rps 
5 "36 3 12-0 180-0 65+0 0+376116 KNOWN 06417 0-269 20 : 3 eo sie es oer g eo coe see: eg Coto 
38 «(29 4 12-0 210-0 65-0 0+438802 KNOWN 0-354 02229 A Ae ace Bee eee oy oro lre ee 
= : 4 ae Bee tae ae ee ee 7 24*0 1200-0 65+0 0+085746 KNOWN 0069 0-045 
30 S20 12.0 350-0 65*0 1776104 KNOWN 0-546 0-352 = : 3 aoe see oe ence een, Panett fae 
ee rae ere ee RAI LET oa seine "ASR ete 23 32 8 16-0 1530-0 65-0 0+787570 KNOWN 0-021 04014 
aoe = Hee Sec See i phn De alae REAL Se 19 10 9 12-0 700-0 65+0 1+462674 KNOWN 0-015 0-009 
27 AG 6-0 A10°e0 65-0 25052403 KNOWN 0-043 0-028 ce tee z ee: pert rae mel epi ir mule EN 
21 - ; eee See get ay vate wea Eee Tonge ots : 7 6 a robe es-6 0+940290 KNOWN 0-024 0+015 
18 7 12 24-0 1200-0 65+0 0+085746 KNOWN 16795 14158 : : Bo Oceratie eng ) Edn 
oh i e ce cpap meee ape a ated ras dno RS tN SREB 14 #12 11 12-0 180-0 65-0 0+376116 KNOWN 0-032 0-020 
23 6 32 16-0 1530-0 65e¢O0 Of 7387570 KNOWN O+ 442 0-285 bs i ts Agee eiete beh iO dans heaveak ihe ele = a 
19 9 10 12-0 700*0 650 1+462674 KNOWN 0-446 0-288 ae nae oa ace Bane ge niche meneae Ginn ae at a 
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15 10 11 12¢0 450-0 65+0 0+940290 KNOW 0-449 0-290 cae, eee ee reo eo eon e  asekr aa ee ee 
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12° 16° «413 12-0 230-0 65+0 0+430593 KNOW 0+173 0-112 pee Me nea Peri pt brte bebe rte Bi 
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1 33 12-0 290+0 65*0 0+60596S5 KNOWN 0+507 0-327 
6 18 19 1220 ‘250-0 65-0 0-522384 KNOWN 1-615 1-042 ae Piet ee! ib eab trie Me emits pie i 
ee OER pt 8-0 280-0 65-0 4214751 KNOWN 0-484 0-312 OS ake oan oe are See eee e ing? eeegeti ene Jone 
ay eae ae af A Rn bel Mc dabei Dacre ay ot 52 24 23 1260 1500-0 65+0 3134301 KNOWN 0-025 0-016 
ae ena ake fale ehh erties be guetta “gyda Le 24 23 34 12-0 200-0 65-0 0+417907 KNOWN 0-022 0-014 
ce’ Fag aee oe y 45 26 24 6-0 3100 650 18+942061 KNOWN 0-045 0-029 
“0 1230-0 65+0 18+514800 KNOW 0-206 0133 
na ere ane aden Sach’ "Eato~ tles pee ae 46 24 30 120 1300-0 65-0 2+716395 KNOWN 0+006 0+004 
ai Stat) wa EL 44 2S 26 8-0 150-0 65-0 26257902 KNOWS 0+157 0-101 
; 8-0 950-¢O0 65-0 14+¢300049 KNOWN 0-150 0-097 
ay net ee bach OSiGbos ee inne eee oe ee oe 41 25. 2% 8.0 450-0 65:0 66773707 KNOWN 0+099 0-064 
ll Sed Oot ~ 34 «Ki 43 26 28 10-0 430-0 65¢0 2183387. KNOWN 0+096 0-062 
-0 620-0, 65-0 94332664 KNOWN 06262 0169 , 
fe (astOR sale eese a tic ee ee ee 49 272 28 8-0 2100 650 3161063 KNOWN 0039 0-025 
4 Mca ees , 373 ‘29% 35 8-0 200-0 650 3+010537 KNOW 0-053 0+034 
12-0 200+0 6560 0+417907 KNOWN 0-127 0-082 
axes te ei 39 28 29 12-0 220-0 650 0+459698 KNOW 0-088 0+056 
) 310°0 65¢0 18+942061 KNOWN \0¢097 0-063 
46 24 30 ; AYo) 280 a0! 8-0 B40°0 65+0 12+644254 KNOWN  0+040 0+026 
12e0- 1300-0 65-0 2+716395 KNOWN 0-428 0-276 25 31 32 12°0 320-0 650 KNOWN 
44 25 26 8-0 150-0 65-0 2257902 KNOWN 06541 0-349 ‘ elms gee 0:08? ee 
41 25 27 8-0 450-0 65+0 6+773707 KNOWN 0-351 0227 
43 26 28 10-0 430-0 65*0 2153387 KNOWN 0-393 0-257 
40 27 28 8-0 210*0 65+0 3+161063 KNOWN 0-189 0-122 
Stile? SS 8-0 200-0 65-0 3+010537 KNOWN 0-138. 0-089 
39 28 29 12-0 220+0 65+0 0+459698 KNOWN 06404 0260 
47 28 30 8-0 840-0 65-0 126644254 KNOWN 06159 ‘00103 
a6 sS 29 12-0 450-0 65-0 0+940290 KNOWN 0-376 0-242 
25 32 31 12-0 320-0 65-0 0+668651 /KNOWN 06418 0-270 
St Pst) e364 12-0 200-0 65-0 0+417907 KNOWN 26089 12348 
58. 38 a7 12-0... 300*Q 65-0. 0+626860 KNOW 2-090 1-348 
S439 a1 12-0 300-0 65-0 0+626860 KNOW 0-264 0-170 


s5 40 4i 12-0 280-0 65-0 O+S585070 KNOW 1-404 0-906 
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Affect of 6-inch Connection 
CONNECTING ELEV CONSUMPTION STATUS 
PIPE NUMBS FT CFS “GD CONS FT OF Hed 
142 0 0 400 6+161 2*975 UNKWN 240-500 
1 2 56 O 210¢0 -1+674 -1-080 KNIWN 233-791 
3°49 48 S 185+O0 ~-20139 -1+¢380 KNOWN 232-273 
2 3 38 O 200-0 -0+930 -0+600 KNOWN 232-854 
29 30 4 O 1200 -0+023 -0+015 KNJWN 235-324 
29 28 27 O 100*0 -0+023 -0-015 KNOWN 237-100 
28 22 18 QO 800 -0+186 -0+«i20 KNOWN 239-795 
Pere 23 0 70<«9 3°963 2+¢557 UNKWN 240-000 
eres 60 0 7009 1¢055 0O+681 UNKWN 240-000 
19 15 16 O 130*0 -0+023 -0+015S KNOWN 239-681 
15 14 13 0 130+0 -0+023 -0+015 KNOWN 239-537 
18 14 11 O 180+¢0 =-0+023 -0+015 KNOWN 2394661 
13 12 9 O 120*0 =0+023 -0+015 KNUWN 2394119 
20 16 17 O 630 *0+023 -0+015 KNOWN 239.575 
27 31 26 O 60°60 =-0+023 -0+015 KNOWN 236-895 
121710 O 630 -0+023 -0+«015 KNOWN 239-119 
9 1C §$ 53 120+¢0 -0+023 -0-015 KNOWN 237-966 
11 8 6 O 200+¢0 -0+465 -0+300 KNOWN 237-426 
6 7 59 O 2000 =-08009 -0-006 KNOWN 236-699 
30 33 32 O 1200 -0+023 -0+015 KNOWN 234-281 
31 34 51 O 110+¢0 -0+-023 -0+-015 KNOWN 234-330 
33 34 50 35 11060 -0+023 -0+015 KNOWN 234-6147 
50 52 24 0 60+0 -0+023 -0-015 KNOWN 233-855 
S2 45 46 O 40-0 -0+047 -0+030 KNOWN 233-121 
42 44 41 O 80+0 -0+U23 -0+015 KNOWN 233-922 
45 44 43 0 80+0 -0+047 -0+030 KNOWN 233-299 
41 40 37 O 120+0 -0+023 -0+015 KNOWN 233-098 
43 40 39 47 120*¢0 -0+-023 -0-015 KNOWN 232-950 
49 38 32 39 140+¢0 -0+009 -0-006 KNOWN 232-882 
48 46 47 O 7O*+O0 70+139 -0+090 KNOWN 232-395 
26 25 0 0 40+¢0 -0+023 -0-015 KNOWN 239-776 
2325 0 0 40+¢0 -0-023 -0+015 KNOWN 239-869 
$3. 7 O O 120-0 -0+023 -0-015 KNOWN 237-794 
51 °4 0 0 60-0 -0-023 -0-015 KNOWN 233-865 
35 37 36 O 130*0 ~-0+023 -0+015 KNOWN 233-052 
S57 0 O 185-0 -1+674 -1-080 KNOWN 232.273 
57 58 O O 180-0 0+000 0+000 KNOWN 233-353 
Dyes Ol 27 5e0 0°000 0-000 KNOWN 2346973 
454 0 0 180-0 0-000 0-000 KNOW 232.317 
56 55 O O 212-0 ~-1+674 -1+080 KNOWN 231-436 
5455 0 O 212:0 -1+674 -1+080 KNOWN 231-367 
FRI4 TO DIAMETER LENSTH HAZEN' RESISTANCE STATUS 
NODE NODE INCHES FT  CUEFF R=FCDsLsC) RESIS' 
1 2 20-0 1750-0 65-0 0+303868 KNOWN 
1 25 8-0 6000 6560 9031610 KNOWN 
2 4 12-0 200+0 65+0 0641/7907 KNOWN 
2 40 12-0 250+0 65¢0 O+585070 KNOWN 
4 3 12-0 330-0 6540 0+794023 KNOWN 
Ede 3 120 480*0 650 1-002976 KNOWN 
30 3 16-0 750-0 65+0 0386064 KNOWN 
36 3 12+0 160-0 65*0 0+376116 KNOWN 
29 4 2-0 210-0 65%¥0 0O+438802 KNOW 
6 5 12-0 230-0 65+0 0+480593 KNOWN 
ne) 20 12-0 650-0 6560 14776104 KNOWN 
5 39 12-0 950-0 65+0 1+985058 KNOWN 
7 6 12-0 320-0 650 0+668651 KNOWN 
6 15 6-0 410-0 65+0 25+052403 KNOWN 
3 7 24-0 270+0 65°0 0019293 KNIWN 
7 12 24-0 1200°0 65+0 0+085746 KNOWN 
8 9 12-0 130-0 65*0 0+271639 KNOWN 
San 3e 16-0 1530*0 650 0+787570 KNOWN 
9 10 12-0 700*O 65+0 16462674 KNOWN 
9 14 12-0 500-0 6580 16044767 KNOWN 
10 11 12-0 450-0 65¢0 0+940290 KNOWN 
10 14 6+0 330+0 65+0 23+219300 KNOJIN 
12 11 12-9 180*¢0 650 0+376116 «KNOWN 
a3 13 12-0 250-0 65¢0 0+522384 KNIWN 
12 18 5°0 680-0 104¢0 42290430 KNOWN 
13 16 12-0 230-0 65¢0 06480593 KNOWN 
13 ay. 12-0 780*0 65+0 1+629837 KNOWN 
14 16 120 490°Q 65*0 1+0238372 KNOWN 
15) 21 5-0 1000¢0 65+0 15052683 KNOWN 
31 15 660 360-0 6560 21+997232 KNOWN 
16 nf 12-0 1200-0 65-0 2+507441 KNOWN 
17 16 12-0 280-0 65¢0 0+585070 KNOWN 
i 3 12-0 2900 650 0+605965 KNOWN 
18 19 12-0 250°0 65-0 0-522334 KNOWN 
33 19 8-0 280-0 65*0 4214751 KNOWN 
19 38 12-0 320+0 65+0 0+668651 KNOWN 
20 22 12-0 250+0 65+0 0+522384 KNOWN 
20 29 80 1230+0 65-60 18+514800 KNOWN 
py, 22 8-0 230+¢0 6560 36462117 KNUIWN 
21 34 8-0 950¢0 65+0 14¢300049 KNOWN 
54 23 12-0 1000-0 65¢0 2+089534 KNOWN 
Be 35 3-0 620-0 65+0 94332664 KNOWN 
23 24 12-0 1500+¢0 65+0 36134201 KNOWN 
34 23 12-0 200-0 65+0 0+417907 KNOWN 
26 24 6-0 310+0 65+0 15+942061 KNOWN 
24 30 12-0 1300-0 650 2+716395 KNOWN 
2s 26 8-0 150°0 650 26257902 KNOWN 
a5 27 8-0 450*0 65°0 6+773707 KNOWN 
26 «628 10-0 430-0 65-0 24183387 KNOWN 
27 06088 8-0 210-0 65+0 3161063 KNOWN 
27-35 8-0 200-0 65+0 3010537 KNOWN 
23 29 12-0 220-0 650 0-459698 KNOW 
28 30 3-0 840-0 65+°0 124644254 KNOW 
ee 12-0 450-0 65*0 0+940290 KNOWN 
38° 31 12-0 320-0 65-0 0+668651 KNOWN 
See aS 12-0 200-0 6560 046417907 KNOWN 


PH-13 


HEAD FT OF Hzu 
KNOWN 200-500 
UNK WN 23-791 
UNK WN 47-273 
UNK WN 32+854 
UNKWN 115-324 
UNKWN 1376100 
UNKWN 1596795 
KNOWN 169-100 
KNOWN 169+100 
UNKWN 109+681 
UNKWN 109-537 
UNK WN 59+ 661 
UNKWN 1194119 
UNKWN 176+575 
UNKWN 176-6895 
UNKWN 1762119 
UNKWN 117966 
UNK WN 37+ 426 
'UNK WN 36699 
UNKWN 114-281 
UNKWN 1246330 
UNKWN 1246147 
UNKWN 173-855 
UNKWY 1936121 
UNKWN 153-922 
UNKWN 153-299 
UNKWN 113-098 
UNKWN 1126950 
UNK WN 92-882 
UNKWN 162-395 
UNKWN 199+770 
UNKWN 199-869 
UNKWN  117+794 
UNK WN 1736365 
UNKWN 103-052 
UNK WN 47273 
UNIKK WN 53-353 
UNK WN 59-973 
UNKWN 752-317 
UNK WN 19+ 486 
UNK WN 19-367 
- DISCHARGE - 

CFS MGD 

66318 3-431 
0+843 0+544 
1-547 0-998 
2-097 1-353 
06844 0-545 
0+764 0+493 
0-536 0-346 
0-005 0-003 
0-227 04147 
2.025 1+307 
0-750 0-484 
1-251 0-807 
20123 1-370 
0-075 0-048 
3-583 2-312 
1-274 0-922 
0-000 0-000 
0380 0-245 
0-440 0-284 
0-615 0+397 
9362 0-234 
0-054 0-035 
te 548 0-353 
0-887 0-572 
Ue7903 0-454 
0-030 0-019 
0-829 0-535 
0-646 04417 
0-365 0-248 
0-333 0215 
0-657 Oe 424 
0-958 0-618 
0-507 0-327 
1-196 0-771 
0-483 0-312 
1-669 1°077 
0-479 0-309 
0-248 0+160 
0-204 0-132 
0-157 O+101 
0+346 0+223 
0-314 0-203 
0-457 00295 
0-134 0-086 
0-080 0-052 
0-490 0-316 
0-499 0-322 
0-321 0-207 
0-372 0-240 
0-192 0-124 
0-105 0-068 
0-356 0-229 
0-185 0119 
0-397 06256 
0-357 0-230 
1+669 1-077 


TOT HEAD STATUS PRES. HEAR 


PH-14 


Huntington Avenue Out of Service 


8.786 


NODE CONNECTING ELEV CONSUMPTION STATUS TOT HEAD STATUS PRES HEAD 
PIPE NUMBS FT CFS _MGD CONS FT OF H20 HEAD FT OF H20 
1 142 6 OB 40.0 8.000 8.008 KNOWN 202.319 UNKWN 162.319 
2.41 256 8 210.8 -1.674 -1.988 KNOWN 202.239 UNKWN  -7.761 
3 3 49 48 5 185.0 -2.139 -1.38B8 KNOWN 205.265 UNKWN 20.265 
. 4 2 3 38 @ 200.0 -8.939 -9.600 KNOWN 203.859 UNKWN 3.859 
5 29 38 4 @ 120.8 ~-@.023 -@.015 KNOWN 215.947 UNKWN 95.947 
_6 29 28 27 @ 100.0 -®8.023 -6.015 KNOWN 222.576 UNKWN 122.576 
7 28 2218 B68 80.8 -0.186 -8.128 KNOWN 232.537 UNKWN 152.537 
: 8.010 5.168 UNKW sis KNOWN 162.400 
9 2119 20 8B 70.9 1.491 6.962 UNKWN 233.300 KNOWN 162.480 
——_—_— -@_19 15 16 @ 130.8 -@.623 -0.915 KNOWN 232.559 UNKWN 182,558 
11 15 1413 0 130.0 -@.023 -0.015 KNOWN 232.043 UNKWN 182.043 
12. 18 14 11 0.180.0 -8.023 -8.015 KNOWN 231.960 UNKWN 51.968 
13°13 12 9 @ 120.8 -®.823 -0.015 KNOWN 232.003 UNKWN 112.083 
= Z +B -@. -0.915 KNOWN 232.618 UNKWN 169.618 
15° 27 31 26 @ 60.0 -@.823 -0.015 KNOWN 221.812 UNKWN 161.812 
- 16.12 17.19 8 63.0 -8.923 -9.915 KNOWN 232.049 UNKWN 169.049 
17 9:18 «©8 53:120.0 -8.023 -0.015 KNOWN 231.538 UNKWN 111.538 
mr: 18 11 8 6 9 200.9 -9.465 -9.300 KNOWN 231.536 UNKWN 
19 6 759 @ 200.0 -8.009 -@.006 KNOWN 228.021 UNKWN 28.0214 
-______2@ 30 33 32 9 120.0 -0,.023 -9.015 KNOWN 211,485 
21 31 34 51 8 110.0 -8.023 -@.015 KNOWN 211.703 UNKWN 181.783 
= 22 33 34 50 35 110.8 -0.023 -08.015 KNOWN 219,911 UNKWN 100,012 
23 5852 24 @ 60.0 -®@.023 -8.015 KNOWN 209.793 UNKWN 149.793 
= 24 52 45 46 0 40.9 -0.047 -0.050 KNOWN 206.661 UNKWN 166,661 
25 42 44 41 @ 80.0 -O@.023 -B0.015 KNOWN 204.669 UNKWN 124,669 
26 45 44 43 @ AQO.@ -0.047 -9.030 KNOWN 204.942 _UNKWN 124,942 
27 41 40 37 8 120.0 -@.023 -0.015 KNOWN 204.977 UNKWN 84.977 
‘e 28 43 40 39 47 120.0 -0.023 -0.015 KNOWN 204,968 UNKWN 84,968 
29 49 38 32 39 140.0 -8,009 -0.006 KNOWN 204.964 UNKWN 64.964 
——s 3048 46 47 0 70.8 -09.139 -0.990 KNOWN 205.334 UNKWN- 
31 26 25 8 B 408.8 -@.023 -0.015 KNOWN 232.520 UNKWN 192.520 
—______32 23 25 @ @ 40.0 -0.023 -0,915 KNOWN 232.866  UNKWN 
33 53 7 O 8 128.0 -@.023 -B.015 KNOWN 231.076 UNKWN 111.076 
34.51 24 @ @ 60.0 -0.023 -9.015 KNOWN 209.841 UNKWN 
35 35 37 36 8 130.0 ~-@.023 -@.615 KNOWN 205.215 UNKWN 75,215 
36 5 57 0 0 185.0 9.090 UNK WN 
37 57 58 @ 8 180.0 0.000 @.000 KNOWN 213.913 UNKWN 33.913 
é 38 59 58 @ @ 175.9 O.000 KNOWN 220.739 UNK WN 
39 454 6 @ 180.0 8.008 8.000 KNOWN 205.458 UNKWN 25.458 
_____40 56 55 8 @ 212.4 -1.674 -1,48 UNKWN = 
41 5455 6 BO 212.0 -1.671 -1.078 KNOWN 202.145 UNKWN 9.855 
PIPE FROM TO OIAMETER LENGTH HAZEN' RESISTANCE STATUS - DISCHARGE - 
NODE NODE INCHES FT. _COEFF R=F(D.1,C) RESIS' cFS MGD 
1 1 2 20.0 1758.8 65.08 @.383868 KNOWN @.484 9.312 
42. 25 4 8.0 600.0 65.8 9.031610 KNOWN 6.483 9,312 
2 4 2 12.0 200.8 65.8 8.417987 KNOWN 2.078 1.341 
Le er 0 12.0 ? 
3 3 4 12.0 $80.0 65.0 8.794823 KNOWN 1.362 6.879 
49 3 29 12.9 480.0 65.0 1.802976 KNOWN 9.522 9.337 
48 36 3 16.0 750.8 65.08 @.386064 KNOWN @.393 8-253 
65 S62. oie en 180.0 65.0 0.376116 KNOWN 3.631 2.342 
SB 29 4 12.0 210.0 65.0 @.438802 KNOWN 1.647 1.062 
29.6. 5 12.0 230.0 65.0 0.489593 KNOWN 4.125 2,661 
30 5 20 12.0 850.0 65.0 1.776184 KNOWN 1.645 1.061 
4 5 39 12.0 950.0 35.0 1.985958 KNOWN 2.457 1,585 
28 7 6 12.0 320.8 65.0 @.668651 KNOWN 4.300 2.774 
276 15. 6.0 410.0 65.0 25,95249% KNOWN 9.152 9.998 
22 8 7 24.0 270.0 35.8 @.019293 KNOWN 7.286 4.701 
18 i NPS 24,0 1200.0 65.0 0.985746 KNOWN 2.800 1,806 | 
21 8 9 12.0 130.8 65.8 @.271639 KNOWN 6.008 0.000 
23 (os ye 16.0 1530.0 65.0 9.787570 KNOWN  @.724 9.467 _ 
19 9 10 12.0 700.0 65.0 1.462674 KNOWN 0.697 0.458 
20 9 14 12.0 500.0 65,0 1.044767 KNOWN 9.794 9.512 
i RW Meee 12.0 450.0 65.0 0.948290 KNOWN 6.717 0.462 
6S 14S 18 6.0 $80.0 65.0 23.219309 KNOWN 9.043 6.928 | 
aie tenes 2 12.0 180.0 65.8 @.376116 KNOWN 8.443 6.286 
2 bth es 2G SIRE a) 250.8 65.08 9.522384 KNOWN 9.258 90.161 
sue Bie Pais 24.0 680.0 65.8 @.048589 KNOWN 3.220 2.077 
cme Geet 12.0 230.0 65.0 9.489593 KNOWN 9.281 9.182 
F isa a7 12.0 780.8 65,8 1.629857 KNOWN @.508 2.328 
LS WE eee ie ee 490.0 65,0 1.023872 KNOWN 9.728 0.476 
ay ORE im 8.0 1008.0 65.0 15.052683 KNOWN 9.807 0.520 
26 31 15 6.8 360.8 65.8 21.997252 KNOWN 8.678 0.437 
195 16) “17 12.0 1280.0 65.0 2.507441 KNOWN 0.424 @.273 
8 47.18 12-8 288-8 65.0 8.585870 KNOWN 8.845 8.029 
Bo 7s 3S 12.0 290.8 65.8 8.605965 KNOWN 08.864 6.557 
62s fees 12.0 259.9 65,9 9.522384 : «806 
Ts set 8.0 280.0 65.08 4.214751 KNOWN 1.840 0.542 
= 50nd Olin s Bema eu 320.0 65.0 9.668651 KNOWN 3.631 2.342 
So 2h 22 12.0 250.0 65.0 9.522384 KNOWN 1.852 8.679 
32. 28 29 8.0 1239.9 65.0 18.514809 KNOWN 9.569 0.367 _ 
ay | Seal ee 8.0 230.0 65.0 3.462117 KNOWN 6.451 9.291 
= jeep ees 8.0 950,08 65,0 -14,5099949 KNOWN 9.333 9.215 
SOpmeecamnios 12.6 1000.0 65.0 2.089534 KNOWN 0.713 0.460 
35... 22....35 8.0 620.0 65:0 9.332664 KNOWN 8.766 0.494 _ 
Sa osu o4 12.0 1500.0 65.0 3.134301 KNOWN 1.060 0.645 
24 34 23. «12-8 208.8 65.8 8.417987 KNOWN 8.309 6.2600 _ 
45 24 26 6.2 310.8 65.0 18.942061 KNOWN 8.274 ®.177 
46 24 30 12.0 1300.0 65.8 2.716395 KNOWN 8.679 6.438 
44) O64 o> 8.0 150.8 65.8 2.257902 KNOWN 08.319 8.206 
41 27 4 Tt IAL 458.08 65.0 6.773707 KNOWN 6.188 6.122 
43 528 26 10.8 430.0 65.8 2.183587 KNOWN 86.692 6.859 
40 27. 28 8.0 218.0 65.0 3.161863 KNOWN 9.843 6.628 
Rye) TRE ey, 8.0 200.0 65.8 3.010557 KNOWN 6.254 6.164 
39 28 29 12.9 220.8 65,0 6.459698 KNOWN 0.875 8.848 
47 30 28 8.0 840.8 65.8 12.644254 KNOWN 8.148 6.895 
36 35. 29 12.0 450.8 65.08 B,940299 KNOWN 8.499 6.316 
Po RPS OE 12.0 320.8 65.0 8.668651 KNOWN 8.7061 6.452 
oa 57__ 37. 36 12.0 209.0 65.9 0.417907 KNOWN 3,631 2,342 
a RE SER 12.0 300.0 65.0 0.626860 KNOWN 3.631 2.342 
DY ean {ey Wd 12.08 KNOWN _ 1.585 
55 41 40 12.0 280.0 65.0 6.585870 KNOWN 0.587 


PH~15 


Heath Street Out of Service 


‘NODE CONNECTING ELEV CONSUMPTION STATUS TOT HEAD STATUS PRES HEAD 
PIPE NUMBS FT CFS  MGD CONS FT OF H20. HEAD FT OF H20 
1 142 6 BO 40.9 9.501 6.130 UNKWN 233.308 KNOWN 193.300 
2 1 256 @ 210.0 -1.674 -1.088 KNOWN 218.625 UNKWN 8.625 
33-49 48 5 185.9 -2. -1.388 KNOWN 3 UNKW 8.308 
4 2 3 38 8 200.0 -8.930 -0.60@ KNOWN 214.820 UNKWN 14.828 
5 29 30 4 8 120.8 -8.023 -8.815 KNOWN 212.675 UNKWN 92.675 
6 29 28 27 @ 100.0 -®.623 -8.015 KNOWN 212.634 UNKWN 112.634 
7 28 2218 @ 80.0 -#.186 -@.128 KNOWN 212.566 UNKWN 132.566 
8 22 21 23 8 70.9 8.008 @.B088 KNOWN 212.566 UNKWN 141.666 
__9 21:19 20 8 70.9 98.000 0.808 KNOWN 212.565 _UNKWN 141.665 
12 19 15 16 @ 130.0 -@.823 -0.015 KNOWN 212.564 UNKWN 82.564 
41 15 14 43 0 130.0 -0.023 -8.B815 KNOWN 212.564 UNKWN 82.564 
12 18 14 11 @ 180.0 -@.023 -@.015 KNOWN 212.565 UNKWN 32.565 
13.13.12 9 6 120.9 -9.923 -@-815 KNOWN 212.564 UNKWN 92.564 = 
14 2801617 @B 63.8 -®.023 -0.015 KNOWN 212.564 UNKWN 149.564 
.g - -9.915 W z W 52.7 
16 121710 8 63.0 -@.023 -@.015 KNOWN 212.564 UNKWN 149.564 
az 9 19 8 53 120.9 -9.023 -9.815 KNOWN 212,566 UNKWN _92,566 
18 11 8 6 @ 200.0 -@.465 -0.30@ KNOWN 212.565 UNKWN 12.565 
19 6 7.59 9 200.0 -0.009 -9,006 KNOWN 212,660 UNKWN 12,660 
20 30 33 32 @ 120.0 -@.023 -0.015 KNOWN 213.146 UNKHN 93.146 
_21 31 34 51 9 110.0 -9,923 - 
22 33 34 50 35 110.0 -@.023 -@.015 KNOWN 213.194 UNKWN 183.194 
_23 59 52 24 9 69.9 -0.023 -9.915 KNOWN 213,211 UNKWN 153,242 
24 52 45 46 @ 40.0 -@8.047 -0.030 KNOWN 213.340 UNKWN 173.348 
25 42 44 41 @ 80.0 -0,.023 -0,015 KNOWN 216,767 UNKWN 136,767 
26 45 44 43 @ 80.0 -0.047 -B.830 KNOWN 215.143 UNKWN 135.143 
_27 41 40 37 0 120.0 -0,923 -9,015 KNOWN 
28 43 40 39 47 120.0 -@.023 -0.015 KNOWN 214.516 UNKHN 94.516 
29 49 38 32 39 140.0 -9,009 -9,.096 KNOWN 214.421 UNKWN 74,422 
38 48 46 47 @ 70.0 -6.139 -@.698 KNOWN 213.327 UNKWN 143.327 
‘31 26 25 0 0 40.0 -0,023 -0.015 KNOWN 212,569 UNKWN 172,569 
32. 23 25 8 B 40.8 -®8.023 -B.015 KNOWN 212.567 UNKWN 172.567 
_33 53 7 O @ 120.0 -0.023 -0.015 KNOWN 212.574 _UNKWN 92.574 
34 5124 @ B 60.0 -®.023 -@.015 KNOWN 213.208 UNKWN 153.208 
35 35 37 36 6 130.0 -0.023 -0.915 KNOWN 214.414 UNKWN 84,414 
36 557 @ B 185.0 6.0800 @.G00 KNOWN 213.191 UNKWN 28.194 
3757 58 @ 8 180.0 6.000 @,.000 KNOWN 213.962 UNKWN 33,062 
38 5958 @ 8175.8 8.088 @.B0B8 KNOWN 212.867 UNKWN 37.867 
394 54 @ @ 180.0 9.900 0.000 KNOWN 212,575 UNKWN 32,575 
40 5655 @ B 212.0 -1.674 -1.08@ KNOWN 213.740 UNKWN 1.748 
41 54 55 8 @ 212.0 ~-1,671 -1,078 KNOWN 212.543  UNKWN 8,543 
NODE NODE INCHES FT COEFF R=F(0,L,C) RESIS! CFS MGD 
i422 1750.0 65.0 6.593868 KNOWN 6.115 5,236 
42 ii 25 8.0 600.0 65.8 9.831610 KNOWN 1.386 @.894 
2 So ge EG 200.0 65.0 6.417987 KNOWN 3,296 2.126 
56 2 40 12.8 280.0 65.8 @.585070 KNOWN 3.145 2.629 
3 4 3 12.0 380.0 65.0 9.794923 KNOWN 1.416 9,914 
49 29 3 12.0 480.0 65.8 1.002976 KNOWN 1.058 0.683 
48 30 3 16,0 750.9 65.0 9.386964 KNOWN 6.196 @.126 = 
5 Sas 6 12.0 186.6 65.8 6.376116 KNOWN @.531 0.343 
3B 4 29 12.0 219.0 65.0 0.438802 KNOWN 9,950 6.613 be 
29 5 6 12.0 230.8 65.0 0.480593 KNOWN 8.266 @.171 
1 eT, (oes SET 850.0 65.0 1.776104 KNOWN 0.488 9,315 
4 5 39 12.0 958.8 65.0 1.985058 KNOWN 8.199 @.129 
(ia oe: Ne 320.8 65.0 6.668651 KNOWN @.292 9,188 
2h) AS 6 6.0 410.0 65.0 25.052403 KNOWN @.049 0.032 
22 7 8 24.0 270.0 65.8 0.019293 KNOWN 8,018 9.912 
18 ae 24.0 1208.8 65.0 @.085746 KNOWN 9.089 0.058 
23 WER 9 12.0 139.0 65,0 9.271639 KNOWN 0.942 9.027 
Patel ORY 8 16.0 1530.8 65.8 @.787578 KNOWN @.024 @.015 
19 9 10 12.0 700.0 65.0 1.462674 KNOWN 6.919 9.912 
20 oF 24 12.0 500.0 65.8 1.044767 KNOWN 06.823  @.815 
1 Gi tome ps 12.0 450.0 65.0 6.949299 KNOWN 98.005 9.903 
16 18 14 6.0 388.8 65.8 23.219300 KNOWN @.600 8.000 
4 he bi 12.0 180.0 65,8 0.376116 KNOWN 8.834 0.822 
IpY fe ts 12.0 250.8 65.08 6.522384 KNOWN @.004 2.003 
ey aes 24.0 680.8 65.0 9.048589 KNOWN 98.938 06.625 
12 TRS ee TG 12.0 238.6 65.8 6.480593 KNOWN 8.005 @.003 
ee oe | 12.0 788-8 65.0 1.629837 KNOWN 9.924 9.916 
7 gio 44 12.0 490.0 65.0 1.023872 KNOWN 6.001 8.801 
Sie oe las 8.0 1000.0 65.8 15.852683 KNOWN 98.143 9.992 
26a Same Ose 6.0 368.8 65.0 21.997232 KNOWN 8.070 0.845 
10 17 16 12.8 1200.0 65.0 2.507441 KNOWN 8.019 6.012 | 
Swe 12.0 288.8 65.0 @.585070 KNOWN 0.033 6.021 
255 aS Sieg? 12.8 290.8 65.8 8.605965 KNOWN 9.999 9.064 
6 19 18 12.0 2580.0 65.8 8.522384 KNOWN 8.400 0.258 
Pa Vip oe rs 8.0 280.90 65.0 4.214751 KNOWN 9.122 6.979 
59 38 19 12.8 $28.0 65.0 0.668651 KNOWN @.531 0.343 
33mg oee eo 12.8 258.8 65.8 0.522384 KNOWN 6.276 @.178 
32.29 =o 8.8 1230.8 65.08 18.514800 KNOWN 0.236 0.152 
34 po! ot 8.8 258.0 65.8 3.462117 KNOWN @.189 9.070. 
510 S40 2k 8.8 958.8 65.8 14.308049 KNOWN @.057 0.037 
58 23 22 12.0 1000.8 65.0 2.089534 KNOWN @.975 @.848 
$5: 35.4. 22 8.0 628.8 65.8 9.532664 KNOWN 6.333  @.215 
oo 2a 2s 12.0 1500.0 65.0 3.134301 KNOWN 8.178 6.115 
2A oS 34 12.0 208.8 65.8 6.417987 KNOWN 6.988 0.052 
a5) p6be 34 6.0 319.0 65,0 18,942961 KNOWN 9.281 9.181 
46 24 32 12.8 1300.0 65.8 2.716395 KNOWN 6.856 0.036 
= 44) 95. 96 8.0 158.0 65.9 
aL eS 2F 8.0 458.8 65.8 6.773707 KNOWN 9.526 0.339 
45-265 5g 2 40.0 430.8 65.0 2.183387 KNOWN 9,519 6.329 
40 27 28 8.8 218.8 65.0 3.161063 KNOWN 6.219 0.141 
37.27 35 8.9 290.0 65.9 3.019537 KNOWN 9.284 9,183 
39. 298s. 2 12.0 228.8 65.8 8.459698 KNOWN 0.426 0.275 
47 282 3h" _ 8.9 840,08 65.08 12,644254 KNOWN 0.279 9.189 
36 29035 12.0 450.8 65.0 @.940298 KNOWN 98.073 0.047 
S2oes) [eee AS 12.0 320.0 65.0 9.668651 KNOWN 9.047 9.930 
Cy ern My, 12.0 208.8 65.0 8.417907 KNOWN 6.531 0.343 
2 pea S 7a 3A 12.0 308.0 65,0 0.626869 KNOWN 9.531 9,343 
54-39 «41 12.0 388.8 65.8 @.626860 KNOWN 8.199 8.129 
on. S642 Ay 12.0 280.8 65.9 9,585479 KNOWN 1.471 @.949 


Boston Water 


APPENDIX PH2 


MEMORANDA 


Charles A. Maguire & Associates 


Boston Hartford Providence 


a 


Chests vA Maguire &r bei lie 


Consulting Engineers 


From: R. A. Barrows INTER-OFFICE MEMORANDUM 
To: Files Job No.: 639.0 
Subject: Boston Water System Date: January 31, 1967 


Parker Hill Hospitals Meeting 


A meeting was held at the New England Baptist Hospital on January 31, 1967, with the following 
people in attendance: 


New England Baptist Hospital Robert B. Brigham Hospital Charles A. Maguire & Associates 
A. Rouse J. Gleason R. Barrows 
1. New England Baptist Hospital 


The existing system consists of three (3) 15 HP, 225 gpm pumps supplying two (2) 7,500 gal. 
tanks. Suction lines are 6" diameter supplied from Parker Hill Avenue at elev. 190 BCB. 
On a rotation basis, one (1) pump is in operation intermittently to fill the tanks. Two (2) 
pumps are required when the intake pressure drops to 10 psi or less. Minimum known low 

6 psi during summer. During low pressures, considerable mud is sucked into tanks. 


The hospital maintains a complete fire sprinkler system at 90 psi. The system is supplied 
from the three (3) 225 gpm pumps and is also connected to one (1) 225 gpm stand-by pump 
supplied from Fisher Avenue at elevation 186 with a 6" diameter suction line. 


The hospital maintains a pressure at 60 psi for domestic purposes, and also supplies the cold 
water requirement to the nurses' quarters located on the corner of Fisher Avenue and Parker 
Hill Avenue. Hot water is drawn from Parker Hill Avenue directly. Total number of persons 
served daily is 240. 


Presently there are 274 beds with plans in the next three (3) years for 500 beds with a perma- 
nent daily population at 600 and 1,000 persons respectively. 


Top floor elevation of the present building is at elevation 248 BCB with future plans to increase 
height to elevation 269 BCB. 


Future plans call for extension at nurses' quarters in conjunction with Robert B. Brigham Hosp. , 
and a possible motel at the parking lot location on Parker Hill Avenue. This is anticipated 
within the next three (3) years. 


Water consumption averages 124,000 gal/day, and is used primarily for domestic purposes. 


All new air conditioning is air cooled due to water problem. Total water per year is 


Dee OOUrctaett. 


FORM 61-1 


MEMORANDUM 


CHARLES A.MAGUIRE & ASSOCIATES 


From: R. Barrows January 31, 1967 
To: ‘Files CAM *639.0 

Re: Boston Water System Page 2 

2. Robert B. Brigham Hospital 


Does not have water problems due to intake located on Fisher Avenue at Estey Street, which 
is considerably lower than Parker Hill Avenue. Average pressure 35 psi with 6" suction line 
and 300 gpm pump. Hospital has a partial sprinkler system maintained at 90 psi with above 
pump and connected to stand by 500 gpm pump. i | 


The present Hospital has 86 beds with future plans for 95 beds if acquisition by NEB Hospital 
does not go through. Present patients and staff number 150 persons. Elevation top of build- 
ing 10 feet higher than NEB or elevation 258 BCB. 


General Discussion 


The highest apartment house has an elevation of 230 located approximately 300 ft. off the 
crest of the hill on Parker Hill Avenue. The three (3) story apartment across from NEB does 
not have water on top floors in the summer. Elevation approx. 230 also. 


Future plans for the area call for, within the next year, the Lahey Clinic to construct new 
quarters on Fisher Avenue from Parker Hill Avenue to Estey Street. Project to be approxi- 
mately Fourteen (14) Million Dollars, and have staff of 2,400 persons. Water will probably 
come from Heath Street at bottom of Parker Hill. 


Possible razing of portion of RBB Hospital and expansion by NEB Hospital in the cleared 
locations. 


Mr. Rouse does not expect pressures to eliminate pumping. However, feels adequate supply 
pressures for fire flows should be maintained. Suggested pumping station by City be con- 
structed at bottom of hill, and is still occasionally jn contact with the Mayor regarding this 
problem. 


RAB/mfc 


CC: 


K. P. Devenis 
C.D. Howard 
D. Haith 


Glos af! Maguire & i Saath. 


Consulting Engineers 


From: + Barrows INTER-OFFICE MEMORANDUM 
To: Files Job Na anOa7.0 
Subject: Parker Hill Date: March 6, 1967 


An investigation of building elevations near the summit of Parker Hill revealed the following: 


Parker Hill Avenue from Judge Street to Wait Street has eight (8) three story 
apartment buildings and three (3) two story homes ranging in top floor elevation 
from 185 feet to 225 feet. Floor areas of the top floors of various elevations are 


as follows: 

Elevation Type of Floor Area 

(Feet) Structure (Feet) 
185 | eeiooiocerten: 950 
195 ot 850 
200 Jou y 3,800 
205 apt : 950 
210 2 home 800 
215 3 story apartment 5,600 

2 "home 

220 3 story onetinee 800 
225 af : 800 


The above does not include the hospitals. 


Other homes and apartments on the hill are well below critical elevations and were not 
considered. The attached plan indicates the buildings surveyed. 


RAB: jf 
cc: K. P. Devenis 
R. Barrows 
C. D. Howard 
ie ion D. Haith 


Boston Water 


APPENDIX HPFS 


COMPUTER ANALYSIS 


Charles A. Maguire & Associates 


Boston Hartford Providence 


TABLE HPFS-1 
STUDY DAY: 1966 OPERATION 
150 PSI @ PUMPS; 125 PSI @ 
HYDRANTS NEAR NODE 62 


TABLE HPFS-2 
MAXIMUM CAPACITY OF NETWORK 
TO DELIVER HYDRANT DISCHARGE 
@ 20 PSI NEAR NODE 62 


NODE CONNECTING PIPE ELEVATION - CONSUMPTION - STATUS TOT HEAD ~ STATUS PRESSURE HEAD NUDE CUNNELTING PIPE ELEVATION = CONSUAPTION - SIAlUS TUT HeEAU - SIAlUS PRI Ri 
NUMBERS INVERT FT CFS MGO CONS FT H20 HEAD ELEVATION FT NUMBERS INVERT FI crs MGD CONS) FT_oneeu *heaD ELEVATION Ft 
1 17. aon 10 KNOWN 34761 332.1 
St Se ee es er KNOWN _ 346.9 - 1 1 7 9 . 1>.0 0.000 0.000 KNOWN 299.6 284.8 
3 6 4) 3 18 KNOWN 346.9 328.9 2 ase 8. oe 12.0 0.000 0.909 KNOWN 296./ 263.7 
« (hes LOT) KNOWN 346.8 326.8 3 i ae ee 1 19.0 0.U0U ~ U.000 KNOWN 298.3” 280.3 
5 5 3 8 0 KNOWN 346.5 —321.5_ 4 2 4 5 C 19.0 O.uou 0.000 KNOWN 290.U 280.0 
6 7 28 cies. 10 KNOWN 347.3 330.3 att Bok 80 . a 2.0 0,000. 0,000. KNOWN 29252 270.5 
7 16 1% 16 «0 KNOWN 348.4 333.4 ‘6 Getty ets ee] 1/40 U.00U 0.000 KNOWN 301.0 284.6 
ait e260 __ —351,0__ KNOWN 346540 = 7 26° 7" dal Fe 15.0 0.000 0,000 KNOKN 310.0 295.0 
9 122 19 15 0 KNOWN 347.7 329.7 8 se3221 9 0 12.0 23.920 15.426 _ a 35/60 KNUWN 345.0 
100-118 1i9 1L7 0 KNOWN 34lel 326.1 eg eC a 10.0 0.000 0,000 KNOKN 30/0 289.0 
ll AT 222292 0 14723 357.0 KNOWN 347.0 __ 2000 428 419 417 9 19.0 0,000 0.000 KNOWN 274.0 257.6 
22) 2Y 2222" 10 KNOKN 352.4 340.4 aL 17-22 23) og 10,0 29.602 19.227 39/09 KNOWN 347.0 
13 23:122 24 0 KNOWN 352.4 342.4 1200 121-22 :122 0 12.0 0.000 KNOWN 334.5 320.3 
<5 CE (Se Q. __ KNOWN ___348,.9 —- 331.9 13 23122 24 09 1u.0 0.000 KNOWN 332.0 322.6 
23.) 29.25.5020" 20 KNOWN 346.1 32601 ~ if 2425. 1946 0 17.0 0,000 _ KNOWN. 315.8 296.8 
16 100 101 102 oO KNOKN 342.4 320.4 15 19 25 19 20 2u.0 0.U00 KNOWN 299.2 279.4 
17 14_ 15° 82 0 KNOWN 347.9 332.9. 16 100101 102 9 22.0 0.000 KNOKN 274.8 257.8 
18 1 Sle ae) Om) KNOWN 345.0 323.0 et 14°15 12 «#0 19.0 1.000__KNOWN ___30/.8 292.6 
19 er Sa KNOWN 344.6 306.6 16 a 1) ) 22.0 0.000 KNOWN 295.7 274.7 
20 10 100 29 27 KNOWN. 344.1 a... 322-1 18 12 9 26 9 2¢.0 0.000 KNOWN 299./ 271.7 
21 #0: «297 Sllr=i0 KNOWN 343.3 29803; eo renee G0) 8! Si) 7g 38.0 1__04.0.00__ KNOWN 295.1 255.4 
22 31 32 34 «0 KNOWN 340.8 290.8 20 10100 29 27 22,0 0.000 KNOWN 266.4 266.9 
23 118 120 13° O KNOWN 340.0 325.0 21 $o0 e951 . 42.0 0.000 «NOWN 282>.u 240.0 
24 tol 32 99 OO KNOWN. 341.8 305.8 = <22 $132 «44 ° 5u,0 0.000 0.000 KNOWN 221.5 
25 99 28 98 103 KNOWN 342.4 324.4 2300118 120 130 on 19.0 0.000 0.000 oa 251.5 
Seca) es 5 art aT KNOWN 342.2 = 52459: 24 101 32 99 30.0 0.900 0.000 KNOWN 240.5 
27-97 105 1070 KNOWN 343.2 321.2 - 25 99 28 9A 103 16.0 0.000 0.009 KNOWN 5 26455 
2a 20 26 27 28 KNOWN 344.8 329.8 26 102 97 62 Oo 16,0 0.000 0,000 KNOKN 260.5 
29° 123 96 124 «0 KNOKN 345.9 330.9 27 97 105 1070 22.0 0.000 0,000 KNOKN 262.0 
30 124 108 33 106 KNOWN 343.5 325.5 — 28 20 26 27 2B 19.0 0.000 0,000 KNOWN 292.6 0 27746 
31 98 104 95 OL KNOWN 342.3 324.3 29° 123 96 124 «9 12.0 0.000 0,000 KNOWN 298.0 283.0 
32 293 95_92 20 __KNOWN 342.0 _ 32460 a aes 104 33 106 16.0 0,000 0.000 KNOWN 282.1 267.4 
oF KNOWN 341.7 324.7 - 1 96" 304) (89 ‘64 075 9.u 
34 «93: 115 91 Lhe KNOWN 340.8 325.8 S20 103 95 92 on KNOWN 257-3 sets) 5 
35. 61 «(92 110 114 KNOWN 342.0 325.0 33 62 93 94 9 KNOWN 276.0 259.0 
36 105 94 109 39 KNOWN 342.2 317.2 34 93 115 91 116 —KNOWN 2720.7 255.7 
3% ilo) tn 2 “6 KNOWN 342.0 3246.0 35 61 92 119 114 KNOWN 277,45 260.3 
38 33.109 li 0 KNOWN 342.5 322.5 36 105 94 109 39 KNOWN 253.5 
39 2 15 oo KNOWN 347.3 325.3 37.420 41312 0 KNOWN 259.2 
#0 120 112 113 oo KNOKN 340.7 324.7 $B 33.109 11 0 KNOWN ~ 260.2 
se 111 115 9 0 KNOWN 263.6 
4. 119 116 39 113 KNOWN 323.7 40 120 112 113 9 KNOWN 254.2 
42 13 89 BA OO KNOKN 327.9 41 119 114 39 413 KNOWN 257.6 
43° 117 90 44 0 KNOKN 325.8 42 1369 8A 0 KNOWN 245.4 
a SL 83" 85162 KNOWN 31961 43_ 117 90 64 le KNOWN 256.2 
45 116 49 83 0 KNOWN 322.6 44 91 83 45 b2 KNOWN 224.4 
46 88 84 87 OO KNOMN 327.5 45° 116 89 63 Oo KNOWN 238.7 
47 85 87 686 o KNOWN 326.5 46 66 84 67 0 KNOWN 243.3 
43 66 63 81 O KNOKN 326.0 47 65 867 66 Oo KNOWN 237.8 
49 38 37 «6442 0 KNOWN 48 66 63 BL o KNOWN 234.9 
50 R2 64 65 0 KNOKN 49 38.37: 420~«CO0 KNOWN 68.9 
51 Oy oor Tea «} KNOWN 50 62 64 65 0 KNOWN ~ 205.5 
52. 63 64 60 70 KNOWN 1 $8.47 9 OA KNOWN 70.2 
53 81 66 80 ° KNOWN 317.5 22 63 64 69 In KNOWN 193.9 
5434 35 36 0 KNOWN 292.4 53 61 66 69 Oo KNOKN 198.4 
55 37 33) oO ° KNUKN 239.0 54 34.0435 «(36 o KNOWN 94.2 
56 60 58 59 O KNOWN 310.2 55 37) 35 0 C) KNOWN 7156 
eat amet oe AD eat KNOWN 292.5 36 60 58 59 oO KNOWN 185.4 
58 42 41 43 0 KNOWN 295.8 57 $6 40 9 KNOWN 85.9 
59 40 41 45° «O KNOKN 290.7 38 42 41 43 0 0 KNOWN 73.3 
60 43 44 48 «O KNOKN 295.7 59 40 41 45 «0 KNOWN 67.8 
ol 47 45 44 46 13.0 Oo. Oo. KNOWN 292.0 60 430 44 48 0 KNOWN 72.7 
62 46 49 546 «0 14.0  =21.073 -13.982 KRCKN 287.5 61 47 45 44 46 KNOWN 66.0 
63 48 49 50 0 10.0 0. Os KNOWN 62 46 49 54 9 Sanit (et) 
64 50 51 21 0 10.0 0. 0. KNOWN 63 48 49 59 0 KNOWN 75.3 
65 Sl Tt 252) * 0 14.0 0. oO. KNOKN 64 50 51 21 KNOWN 169.9 
66 107 108 106 oO 19.0 oO. O. KNOWN OSs aeds Ate Sars i KNOWN 173.6 
oT 77° #«7R 79 Oo 10.0 0. OU. KNOWN 66 107 108 106 0 KNOWN 268.6 
68 21 478.176 o. 10.0 0. 0. KNOKN 67 27: 78 O79 a KNOWN 185.3 
69 76 69 73 0 12.0 0. Q. KNOWN 68 21/8 75 9 KNOWN: 160.7 
70 52 53 56 0 15.0 0. o. KNOWN 69 76 09 73 oO 12.0 0.000 06.000 KNOWN 184.9 
7 54 53 55 0 17.0 0. oO. KNOWN 70 52 53 54 pb 5.0 0.9 09 _KNOx i 
va a8) 90ST. 16 1710 Me aE KNOWN 71 «54 «53 5500 i720 bigot —tauee eNO ib0ss 
7300 «57: «72: «71 «OO 17.0 oO. oO. KNOKN 72 58 95 57 Oo 17.0 0.000 0,000 KNOWN 173.0 
14 69 56 72 68 15.0 0. O. KNOWN 73 7; 72 7% 0 17,0 0.000 0,000 KNOWN 180.3 
75 65 66 oF o 13.0 0. oO. KNOWN 74 69 26 72 68 19.0 0.000 0.000 KNOWN 181.9 
76 68 67 TH 0 13.0 o. 0. KNOWN 75 65 66 67 0 13.0 9.000 0.000 KNOWN 197.9 
77 73 74 «35 OO 12.0 oO. o. KNOWN 76 68 67 74 #9 15.0 0,000 9,900 KNOWN 202.2 189.5 
78 80 79 75 «0 11.0 oO. 0. KNOKN 7 7374 75 «0 12.0 0.000 0.000 KNOWN 187.9 
7s. ‘70 59 71 0 17.0 oO. 0. KNOWN b 78 60 79 75 0 11.0 0.000 0.000 KNOWN 189.3 
~ . 79 70 59 74 0 166.6 
PIPE FROM TO OCIAMETER LENGTH HAZEN (C) RESISTENCE - STATUS -- DISCHARGE -- 
NODE NODE INCHES FECT COEFFICIENT R=F(D,LyC) RES CFS MGO PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS -- DISCHARGE -- 
1 1 2 16.0 700.0 65.0 0.3603 KNOWN 0.601 0.388 NOVE NODE INCHES Feel COEFFICIENT R=F(D+L+C) nes CFS MGD 
¥ eis 1 16.0 1200. O.6177 KNOWN 0.601 0.388 - 
6 2 3 12.0 800.0 65.0 1.6716 KNOWN 0.170 0.110 a 1 2 16.0 700 65.0 0.3603 _KNUWN 1.781 1.149 
2 2 4 16.0 960.0 65.0 044942 KNOWN 0.432 0.278 ? ° 1 16.0 65.0 0.6177 KNURN 1.781 9 1,149 
4 3 4 16.0 710.0 65.0 0.3655 KNOWN 0.309 0.199 6 2 3 12.9 65,0 1.6716 RNUAN 0.503 0,324 
5 3 5 16.0 400.0 65.0 0.2368 KNOWN 1.265 0.816 2 2 a er 65.0 0.4942 AMUHN 1.278 0.824 
14 6 3 16.0 400.0 65.0 0.2368 KNOWN 1.405 0.906 4 3 4 16.0 65.0 0.3055 KNUAN 0.915 0.590 
3 4 5 16.0 1100.0 65.0 0.5662 KNOWN 0.741 0.478 = 5 3 > 65.0 0.2568 KRNUAN 3.746 2.417 
8 5 19 16.0 1020.0 6540 0.5250 KNOWN 2.006 1.294 18 6 3 65.0 0.2568 ANOAN 4,158 2,683 
ty 7 6 16.0 600.0 65.0 0.3089 KNOWN 2-006 14296 3 4 5 65.0 0.5062 KAUN 2.192 1,414 
7 ll 7 16.0 900.0 65.0 0.4633 KNOWN 4.827 3.114 60 > ay 65.0 0.0912 RNNUHN 5.939 3.831 
14 7 7 20.0 455.0 65.0 0.0790 KNOWN 2.A21 1.820 eS 7 6 6540 0.3089 KNOWN 5,959 3,831 
123 a 29 12.0 320.0 65.0 0.6687 KNOWN 4.562 2.943 exe a1 ? 65.0 0.4633 KMUMN 12.123 7,822 
ise a 39 18.5 1460.0 6540 044660 KNOWN 5el41 34317 nos / 17 65.0 0.0790 KNUAN 6.185 3.990 
12. 12 9 1 305.0 0.6373 KNOWN 2.925 1.887 } 125 6 29 1250 i cnet ODigifl = ON G6 87. KNUWN 11,257) 7.249 
Ww 9 15 20. 610.0 0.1059 KNOWN 4.373 2821 ii 8 39 18.5 65.0 0.4660 KYUWN 12,674 © B.177 
7 . . NUK . . 
347 9 20.0 475.0 0.0825 KNOWN 1.448 0.934 cr an * pate Bicone LGN Mee Se ooateee a 
118 10 23 12.0 710.0 1.4836 KNOWN 0.864 0.558 15 vv 9 05.0 0.0625 KNUKN 2.992 1.934 
19 41 10 12.0 160.0 0.3343 KNOWN 1.338 0.663 118 10 23 65.0 1.4636 KNUAN 2.143 1,383 
17 10 3 12.0 500.0 1.0448 KNOWN 0.474 0.305 sae. rf ia 65.0 013363 KNONi 31315 20439 
22 1k 12 12.0 355.0 0.7418 KNOWN 20680. 15.722 ii7 9 43 $520 120448 KNOWN 1.372 0.756 
23 ll i3 16.0 555.0 0.2857 KNOWN 46463 2.879 22 41 12 65,0 0.7418 KNUHN 6.656 4.284 
122 13 12 12.0 2R0.0 0.5851 KNOWN 0.245 0.158 23 i 13 65.0 0.2857 KNOAN 11.042 7.124 
24 13 4 16.0 480.0 0.2471 KNOWN 4.218 2.721 122 45 12 65,0 0.5851 KNOWN 0.665 0.429 
we ls read 39550 Bi iho ee oes ro a a 65.0 0.2471 KWUAN 10.377 6.695 
%, 14 2 12.0) 2140.0 SATB sitll = BOSE E Chic 25. 4415 65.0 0.2657 KNOWN «8401-5, 420 
10 1s 20 16.0 1740.0 0.8957 KNOWN 4-547 _ 0,998 tai 7s aS $520 Wihie chery 1.976 4.275 
Lo ts eae ate Lil ebel esa at meee 10 «615 = (20 16.0 © 1740.0 65.0 0.8957 KNOWN = «3.721 2.401 
ek a HO 20020 Badese sdisbestg wlaee es MCL LS rr Cry) 20.0 250.0 6540 0.0434 KNONN 14.974 9.660 
re RR ee aaee ed peta NON Oe a0 ORE TT — iicmeae 8 16,0. S008d 65,0 7.4633 KNOWN 4,9/6 -3.210 
Loz 16 26 16.0 295.0 0.1519 KNOWN 1.258 0.811 AeA 16 24 es 330.0 65.0 4 075 HORN L796 4 abe 
12 17 18 12.0 775.0 1.6194 KNOWN 1.373 0.886 102 as 36 he 395.0 maa 4.4546 HGH Zien 2088 
9 18 19 16.0 1155.0 1.3337 KNOWN 0.511 | eS: |: 12 17 18 12.0 = ise CSO Gee loa KNUAN 3.193 2.060 
2 18 268 16.0 425.0 0.2188 KNOWN 0.862 0.556 9 18 19 16.0 1155.0 42.0 1.3537 KNUAN 0.693 0.447 
30 19 21 16.0 470.0 0.2419 KNOKN 2.517 14624 26 is 26 Th 425.0 6508 0.2388 KUHN 2.499 4,632 
a7" 20. ad TesOp ee 200050 | RHO NS 1523) Datei aes CT len | ee 5 ae 2 470.0 65.0 0.2419 KNUWN = 6652-4279 
ly RS os eee Bouse oazEee Sa aes Cee ear 29) 2024 46.0 1000.0 65.0 0.5148 KNUMN 2.957 1.908 
1 21 22 16.0 400.0 0.2059 KNOWN 3.816 2.461 KUHN 4.212 2.718 
32 24 22 16.0 550.0 O-2831 KNOWN KNUAN 9.589 6.187 
34 22 54 16.0 2220.0 1.1427 KNOWN ited ree Goeth 
120 40 23 20.0 230.0 0.0399 KNOWN KNUWN 14.555 9,248 
13 23 42 20.0 500.0 0.0868 KNOWN RNOWN 14056 | 7 lan 
9 25 24 16.0 780.0 0.4015 KNOKN KNUWN 613.704 6.844 
2a 28 2 16.0 78U.0 0.4015 KNCHN Kuan 2.949 1.903 
98 25 3h 16.0 440.0 0.2265 KNOWN KNUKN 6.545 4,225 
103 25 32 16.0 1015.0 0.5225 KNOWN KNOWN 1.547 0.998 
7 27 26 12.0 1120.0 2.3403 KNOWN pereet 2.082). 4.324 
62 26 33 16.0 275.0 0.1416 KNOWN “SRO Han = wegen 
105 27 36 12.0 780.0 1.6298 KNOWN KAON Roves) Scans 
107 66 27 12.0 170.0 0.3552 KNOWN KAUN 1.923 1,24. 
108 28 66 14.0 500.0 — 941450 KNOWN KAUAN Sis06 2.262 
124 29 30 16.0 210.0 0.10A1 KNOWN KNOWN 6.712 4,334 
104 30 31 12.0 650.0 1.35482 KNOWN KNOWN... 23,212 __ 6.524 
33 30 38 20.0 210.0 0.0365 KNOWN KNUWN 2.254 1.454 
106 66 30 1640 560.0 0.2883 KNOWN KNOWN 44c265 9.436 
6 31 32 12.0 470.0 0.982) KNOWN ANUAN, 3,207 2.069 
61 31 39 16.0 575.0 0.2960 KNOWN ~KNUAN 1-243 0.802 
92 32 35 20.0 850.0 0.1476 KNOWN KNOWN 21558 2.654 
90 32 43 12-0 800.0 1.6716 KNOWN AMOWN 4,231 0,794 
3 33 36 20.0 445.0 0.0773 KNOWN KNOWN 2806311334 
% 36 33 20.0 745.0 0.1294 KNOWN KNOWN 9.765 6.300 
115 39 34 16.0 615.0 0.3166 KNOWN KNOWN. 5.002 3.227 
a1 34 44 12.0 __ 1360.0. _ — 248418. KNOWN KVUWN 12,674 8.477 
116 34 45 20.0 425.0 0.0738 KNOKN KNOKN 3.569 92,316 
110 35 37 20.0 700.0 0.1215 KNOWN KNOWN 46.650 12.161 
116 35 41 16.0 430.0 0.2213 KNOWN KEDAH cyan OcRGa 
109 38 36 20.0 290.0 0.0504 KNOWN Kaus Tete! dua? 
39 36 4L 16.0 545.0 0.2805 KNOWN KNOWN 6.407 4.262 
OS 365 Ses) 20.0 400-0 ____ 65,0 040695. KNOWN KNUHN 3.528 2.276 
112 37 40 20.0 800.0 geipay ae RNOWN 71559 4.877 
113 41 40 12.0 300.0 = ANON ‘ “384 
89 4245 12.0 650.0 1.3582 KNOWN 0.0 ___800-0 _68.0__0s1389__ANOMN Tee eee 
88 42 46 20.0 110.0 0.0191 KNOWN KNGAN 4.113 0.718 
84 43 40 12.0 970.0 2.0268 KNOWN KNORN 12.590 8.123 
83 45 as 20.0 300.0 0.0521 KNOWN KNUMN 3.235 2,087 
85 47 as 12.0 670.0 1.4000 KNOWN KNUAN 19,963 12,879 
a2 44 50 20.0 275.0 0.0478 KNOWN KNOMN <a59) 0507 
a7 46 “7 20.0 190.0 0.0330 KNOWN KNOWN 26.011 16,781 
a6 47 48 20.0 140.0 0.0243 KNOWN KUHN 15,826 10.210 
63 “8 52 12.0 1450.0 3.0298 KNOWN KORN 13.367 8.624 
eo “8 53 16.0 1000.0 KNOWN KAUMN 3.691 2.381 
38 49 5k 16.0 KNOKN KNUHN 9.676 6,242 
Ww 55 49 16.0 KNOWN __RNUHN 2.482 1.601 
42 “? 58 16.0 KNOWN KNUAN 5.765 3.719 
64 50 52 20.0 KNOWN KAOWN 2.118 
65 50 75 20.0 KNOWN KNOWN 7.866 
“7 51 6 12.0 KNOWN KNOWN 8.915 
60 52 56 16.0 = KNOWN KNOWN 1.601 
70 52 79 16.0 KNOWN KNOHN 3.969 
66 ut 33 20.0 KNOWN KNOWN 6.278 
380 53 78 20.0 KNOWN KAUAN 1.968 
35 54 55 12.0 KNOWN KNOWN 8.211 
36 54 5T 16.0 KNOWN KNOWN 3.719 
58 5672 16.0. 690.0 __ __ KNOWN KNOWN 5.529 
59 19 56 16.0 275.0 KNOWN KNOHN 4,594 
40 57 59 16.0 730.0 KNOWN MORN 0.626 
“. 58 59 12.0 510.0 KNOWN KANON 5.529 
s 58 60 16.0 190.0 KNOWN RNUMN 0.409 
45 59 61 20.0 360.0 KNOWN KNOWN 1.709 
es 16.0 _330,0 65,0 ___—¢ KNOWN KNOWN 5.938 
16.0 840.0 65.0 KNOWN KNOWN 3.394 
46 61 62 20.0 580.0 65-0 KNOWN KNOWN 1,685 
49 63. 62 20.0 670.0 65.0 KNOWN KNOWN 10.933 
ad ai 62 16.0 940.0 65.0 KNOWN ANUWN 11.767 
50 64 63 20.0 65.0 KNOWN KNOHN 11.932 
TST KNOWN KNOWN 13.472 
65.0 0.0998 KNOWN KNOWN 5.382 
65.0 0.3552 KNOWN KNOWN 6.094 
6540 0.2831 KNOWN Kian 3.395 
65.0 0.1285 KNOWN ___KMUHN 1.986 
65.0 0.0486 KNOWN KNUHN 4.484 
1475.0 65.0 0.2561 __ KNOWN_ KNOWN 7.879 
390.0 0.0677 KNOWN KNOWN 3.608 
350.0 0.1802 KNOWN KAURN 0,032 
560.0 1.1701 KNOWN KNOWN 2.976 
290.0 0.1493 KNOWN KNOWN 3.181 
350.0 0.1802 KNOWN KNOMN 5.167 
450.0 0.2316 KNOWN KNOWN 8.754 
400.0 0.0695 KNOWN KNORN 4,157 
220.0 0.1132 KNOWN KNURN 1.494 
325.0 0.1673 KNOKN KAUN 5.653 
200.0 0.1030 KNOWN RNUAN 4.303 
375.0 0.1930 KNOWN KNUAN 6.946 
ee a eee SE —12.0.___650,0 123582 KNOWN __0,208 KNOWN 2.643 
KNOWN _ 0.333 


TABLE HPFS-3 


F TABLE HPFS-4 
See cryeerer eet STUDY DAY: 1966 OPERATION 
122 PSI @ NODE 62 
NNECTING PIP! VATION - CONSUMPTION - STATUS TOT HEAU - STAIUS PRESSURE HEAD. _ NODE CUNNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAU - SIATUS PRESSURE HEAD 
NODE Cu! atl IPE BLEvAT . a au Staly or a WEAD ELEVATION FT a NUMBERS. INVERT FI crs “GD CONS FT ney MEAD ELEVATION FT 
KNOWN ee | Siow 6 15.0 0.000 0.000 KNOWN 343.1 
KNOWN = 1 r tee 9 19.0 0.000 0,000 KNOWN 344.8 00000 
KNOKN 3 643) 3.40 16.0 0.000 0.000 KNOWN 344, 
KWOWN Apa 4 29 4) e8) 50 18.9 0.000 0.000 KNOWN Banus 
KNOWN 5 + 2 62 °o 22.0 0.000 9.000 KNOWN ss 
KNOWN 6 7 18 16 «0 17.0 0.000 0,000 KNOWN 
KNOWN oe ? 160617 140 0 15.0 0.000 0.000 KNOWN 
~ KNOWN 8 123 111 0 0 12.0 Te ae a ee ee KNOWN 
0.000 KNOWN Pw fat 59) 18) 16 18.0 0.000 0.000 KNOWN 
0.000 0,000 KNOKN : 100-118: 119 117 on 13.0 0.000 0.000 KNOWN 
27.879 17.987 KNOMN = ss tient 1 See Stam | 10.0 12.789 8.254 : KNOMN 
12 1¢1 22122 «0 12.0 0.000 0.000 KNOWN 351.0 
— 13 43:122: 24 «OO 10.0 0.000 00 KNOWN 
14 e425 98) 0 17.0 0,000 0.000 KNOWN 
15 19 25 10 20 20.0 0.000 0.000 KNOWN 
i = 16 100 101 1929 22.0 0.000 0.000 KNOWN 
47 te 15s 32) 70 15.0 0.000 9.900 KNOWN 
160612 28 22.0 0.000 0.000 KNOWN 
=e 19 «80 9 30 on 38.0 0.000 0.000 KNOWN 
20.10 avo 29 «27 22.0 0.000 0.000 KNOKN 
2a “S30 29 31 «8 43.0 0.000 0.006 KNOWN 
a 22 $1 $2 34 Oo. 50.0 0.000 0.000 KNOWN 
= _..23 116220 13 0 15.0 0.000 0.009 KNOWN 
Z KNOWN 24 101 $2099 On 30.0 0.000 0.000 KNOWN 
0.000 KNOWN ies 25° 99 28 94 103 16.0 0.000 0.000 KNOWN 
0,000 KNOHN 26102 97 62 9 18.0 0.000 0.009 KNOWN s 
0.000 KNOWN 27 v7 405 107 0 22.0 0.000 0.000 KNOWN 
0.000 KNOWN ——e 28 20 26 27 28 0.000 0.900 KNOWN 
0.000 KNOWN --- 29 143 96 124 0,000 9,000 KNOWN 
0.000 KNOWN $0 124 104 38 106 0.000 0,000 KNOWN 


0.000 0.000 KNOWN 
0.000 0.000 KNOWN 
0.000 0.000 KNOWN 
0.000 0.000 KNOWN 
0.000 0.000 KNOWN 


0.000 0.000 KNOWN 
0.000 _ 0.000 KNOWN 
0,000 0.000 KNOWN 
0-U0U 0.000 KNOWN 
0.000 0.000 KNOWN 


36 105 94 109 39 2>.0 g-000 0.000 KNOWN 36-105 «94 109 30 0.000 0.000 KNOWN 
37 110 41.112 oO. ..-16.0 0.000 0.000 KNOWN, 37 110 «11 112 0.000 0.000 KNOWN 
38 33109 41 r) 26.0 0.000 0.600 KNOWN 38 33109 11 0.000 0,000 KNOWN Fs 
39111115 00 22.0 0.000 0.000 KNOWN $9441 215 9 0.000 0.000 KNOWN 
—40_..120 112.115 _ _16.0 _p.ooo. Se ene 5 40 120 112 115 0.000 0.000 KNOWN 
41° :119 114 39 413 0,000 KNOWN 4100119 114 39 4113 0.000 0.000 KNOWN 


0.000 0.000 KNOWN 
42. _13 69 64 0 10,0 0,000 0,000 KNOWN. 
0.000 0.000 KNOWN 
0.000 0,000 KNOWN 

KNOWN _ 26>, / 


0.000 0,000 KNOWN 
0.000 0.000 KNOWN 
0.000 9-900 KNOWN 
0.000 0.000 KNOWN 
0.000 0.000 KNOWN 


46 68 64 47 0.000 0.000 KNOWN 65 87 BA 0.000 0,000 «NOWN 
“7 85 87 86 0.000 0.000 KNOKN 66 od 41 v.000 
48 86 63 61 0,000 0,000 KNOWN —29/.9 368 37 «42 0.000 
49 38 57) 42 0.000 0.000 KNOWN 118.2 3 62 04 68 0.000 0.000 KNOWN 
50 62 64 65 0.000 0.000 KNOWN 236.3 $8479 0.000 0.000 KNOMN 
St 3847. 0 00 KNOWN TCH eee, eave ee 22 63 64 69 7 0.000 0.000 KNOWN 
32 63 64 60 0.000 0,000 KNUWN 227.8 23 BL 06 BO 0.000 0.000 KNOWN 
53 61 66 80 3 0.000 0.000 KNOWN 22/.> o4 34 $538 0.000 0.000 KNOWN 
34 _ 34 _ 35 36 9 _49,0 _9,000 0,000 KNOWN 141.2 35 37. 35 0.000 0.000 KNOWN 
55 37-350 0.000 0.000 KNOWN 120./ 36 ov 28 59 0.000 0.000. KNOWN _ 
56 60 58 59 0.000 0.000 KNOWN 221.5 37 so 4009 0.000 0.000 KNOWN 
_37___36 40 Oo 37,0 9,000 0,000 KNOWN  A32.4 Seer 38 420 41 438 0.000 0.000 <NOWN 
6 42041 «45 0.000 0.000 KNOwN 112.2 es 400 440 48 0.000 0,000 KNOWN 
59 40 41 45 0.000 0.000 KNOWN 114./ 60 43044 48 0.000 0.000 KNOWN 
60 _43__44 4a 10.0 0.000 6.000 KNOWN 114, 61 47, 45 44 4 9.000 0.000 KNOXN 
61 47°45 4a 0.000 0.000 KNOWN 111.3 be 460049 54 728.050 -14.879 0 _ 
62 460490 «54 750.247 -32.418 94.2 KNOWN 63 46 49° 59 0.000 0.000 KNO«N 
—48_49 50 9 30,0 _0,000 0,000 KNOWN _ 116.6 er 64 20 21 24 0.000 0.000 KNOWN 
64 50 51 21 0.000 0.000 KNOWN 200.4 = 65 >a 77? «52 O.uou 0.000 KNOWN 
65 5877 52 9.000 0,000 KNOWN 2u/.9 66 «107 108 109 0.000 0.000 NOW 
66 1407 108 106 0 49,0 0,000 0,000 KNOKW 292,/ 67 ) 78 79 0.000 0.000 «NOKN 
67 77278 479) 10 10.0 0.000 0,000 KNOWN 214.1 68 178 76 0,000 0.000 KNOWN 
68 20) 98. Fe: 18 10,0 0.000 0,000 KNOKN 210.0 69 16 09 75 0.000 0.000 KNOMN 
wat eed a ee 12.0 0.000 0,000 KNOWN 212.2 70 22 93 55 0.000 0.000 «NON 
70 52 53 56 0 15.0 0.000 0.000 KNOWN 20%.8 pote 7g 24 33 95 0.000 0.900 KNOWN 
71 54 53 55 0 17.0 0.000 0.000 KNOWN 169.2 22 28 355 «5? 0,000 0.000 KNOWN 
72. 58 55 57 9 417.0 0.000 0.099 KNOWN 204.4 73 oF 72: .74 0.000 0.000 
73 57°72 71 «0 17.0 0.000 0.000 KNOKN 213.8 cera 09 26 74 6 0.009 0.900 
74 69 56 72 68 15.0 0.000 0.000 KNOWN 212.2 ~~ OS 65 of 67 0.000 0.000 
75 65 66 62 ge 43-8 0,000 0.000 KNOWN 227.9 16 oo 07 74 0.000 9.000 
76 68 67 74 «0 15.0 9.000 0.000 KNOWN 220.2 7 13°74 75 0.000 0.000 KNOWN 
77 73°74 75° «9 12.0 0.000 0.000 KNOwN 216.2 ~~ 78 bu 19 75 0.000 0.000 KNOWN 
76 60 79 75 0 41,0 0.000 0.000 NUN 216.2 ” 0 39 74 0.000 0.000 KNOwn 
79 70 59 71 ~—0 17.0 0.000 0.000 KKOWN 221.4 a ee ee. - 
eS PIPE FROM 10 DIAMETER LENGTH HAZEN (C)  KESISTENCE = 2TAIUS == UISCHARGE -- 
PIPE FROM 10 DIAMETER LENGTH HAZEN (C)  WESISTENCE = STAIUS == UISCHAKGE -- NOVE NODE = INCHES Feel COEFFICIENT RF(D+L+C) KES crs noo 
NOVE NODE INCHES FEET COEFFICIENT R=F(DeL+C) RES urs “GD 
eee ASS ee meChE y : 1 2 16.0 700.0 65.0 0.3003 ANUAN 
1 1 2 16.0 700.0 65.0 O.36n3 RNUHN 1-666 1.075 ° 1 14.0 1200.0 65.0 0.6177 KNOWN 
7 ° “| 16.0 1200.0 65.0 0.6177 KAUAN 1+666 = 1,075 < 3 12.0 8u0.0 1.6716 KNUAN 
an | 12.0 800.0 65.0 1.6/16 KAUAN 0.470 0.304 2 4 1s.0 960.0 0.4942 KNUWN 
2 2 4 16.0 05.0 0.4942 KNUAN 16195) 0,773 ’ 4 16.0 710.0 > KNUAN 
4 3 4 16.0 65.0 0.3655 KNUAN 0,656 0.552 s > 16.0 460.0 nwuan 
| es ae ae 05-0. 0.2006 RNUAN | 3.505 2.201 ° 3 14.0 400.0 Kaun 
168 3 16.0 65.0 0.2366 KNUAN 3.890 2.510 4 5 16.0 1100.0 KAUN 
3 4 s 16.0 65.0 0.5062 RNUAN 2.051 1.323 > 19 2n.0 525.0 KNOWN 
80 > 19 20.0- 65.0 0.0992 ROUAN 5.556 3,584 ‘ 6 14.0 400.0 KNOKN 
16 7 6 16. 65.0 0.3089 KNGHN 5.556 3.564 ll 7 16.0 900.0 RMU 
1 7 65.0 0.4635 KNUAN 11,341 / 17 2n.n 455.0 KNOWN 
7 7 65.0 0.0790 KNUMN 5. 786 8 29 12.0 320.0 KNUMN 
y 65.0 0.6687 KauaN 10.512 6 39 18.4 1860.0 Kuan 
65.0 0.4060 KNUHN = 116836 12 9 12.0 305.0 0.6573 KAUN 
05.0 _ 0.6378 RMUMN 6.850 ’ 15 20.0 610.0 65.0 0.1059 ANOKA 
65.0 0.1059 KNOWN 9.629 a/ 9 20.0 415.0 05.40 0.0829 KNOAN 
65.0 0.0625 KNUAN 2.799 tu 25 12.0 710.0 65.0 1.4836 KNUHN 
“ 65.0 1.4630 ANUMN 2.005 41 10 12.0 100.0 65.0 0.3543 anumN 
05.0 0.3043 ANU AN 3-102 tu 43 12.9 500.0 65.0 1.0448 Kuan 
65.0 1.0446 KNURN 1.097 1a 12 17.0 $25.0 65.0 0.7418 KAUN 
65.0 0.7416 KNUAN 6.206 11 13 16.0 555.0 KNOWN 
05.0 0.2657 RausN = 10.330 13 12 12.0 200.0 KAUAN 
65.0 0.5851 KNORN 0.622 1s 14 14.9 440.0 ANUAN 
05.60 0.2471 KNURN 9.708 14 15 14.0 555.0 ANUAN 
65.0 0.2657 KNURN 7.860 14 29 12.0 2140.0 AMUN 
65.0 44/10 KNUAN 1.848 1> 20 14.0 1740.0 KNUAN 
65.0 0.8957 RNUAN 3.481 1> 28 20.0 220.0 ANUAN 
65.0 0.0834 KMUMN = 14.008 au 16 16.0 700.0 KUHN 
65.0 0.46335 RNUKN 4.655 16 24 17.0 550.0 AGUA 
05.0 1.1075 KNUAN 1.660 lo 26 14.0 295.0 ANUAN 
65.0 0.1519 KNUAN 2.975 a7 16 12.0 7/5.0 ANUMN 
65.0 1.6194 KNOWN 2.987 16 a 16.0 1135.0 AMUaN 
42.0 1.3537 ANUWN 0.649 18 28 16.0 425.0 AMUAN 
65.0 0.2188 KNOWN 2.358 ay 21 16.0 470.0 KNOAN 
65.0 0.2419 KNUAN 6.204 2u 21 14.0 1000.0 ANUAN 
65.0 0.5148 KNUAN 2.767 2 2u 16.0 500.0 ANU 
65.0 0.2574 KNUMN 3.940 a. 22 16.9 400.0 KNUAN 
05.0 0.2u5y KNUAN 6.971 24 22 16.0 550.0 9.2631 KAUN 
65.0 0.2631 KNNUHN 4,439 22 54 14.9 2220.0 1.1427 KAUN 
65.0 1.1427 KNOKM 13,420 40 23 20.0 250.0 0.0599 KAUMN 
65.0 0.0599 KNUWN = 10,815 23 42 20.0 500.0 anudn 
65.0 0. 0868 KNOWN = 22.820 20 24 14.0 760.0 NUMAN 
65.0 0.4015 KNUAN 2.799 24 25 16.0 780.0 nNUaN 
05.0 0.4u15 KNUHN 0.126 2 a 16.0 440.0 KAUWN 
65.0 0.2265 KNUKN 1.447 2 32 16.0 2015.0 KNUAN 
1015.0 65.0 0.5225 KNUMN 1.919 a 26 12.0 1140.0 ANUAN 
1120.0 65.0 2.3405 KNUAN 1,460 zo 35 14.0 275.0 KAUN 
275.0 05.0 0.1410 KOHN 4.455 2 36 12.0 760.0 1.6298 RNUAN 
760.0 65.0 1.6296 KNUAN 1.799 60 27 12.0 KAUAN 
170.0 65.0 0.3552 RNUAN 3.279 26 66 1A.o AMUAN 
500.0 65.0 0.1450 KAUAI 6.260 ev 3o 16.9 KNUAN 
210.0 65.0 0.1081 KMUNN = 22,300 so 3 12.0 KNUAN 
650.0 65.0 1.3>82 KNUAN 2.109 su 36 29.0 ANUAN 
210.0 = 0.0565 KMUAN 43.252 bo su 16.0 KNUAN 
509.0 0.2885 AWUAN 3.000 31 32 12.0 anudN 
470.0 0.9623 KNOWN 1.165 3h 35 16.9 KNUAN 
575.0 0.296u KAUN 2.393 32 35 20.0 KNUMN 
850.0 0.1476 KNOWN 1.152 Se 43 12.0 KNUM 
6u0.0 1.6710 KNUAN 1-930 3s 34 20.0 KeuaN 
465.0 0.0779 KNUAN 9.135 20.0 KNUMN 
745.0 0.1204 KNUAN 4.660 KAUAN 
615.0 0.3160 ANUAN = 11,856 KNUAN 
1300.0 2.8418 AAQAN 3.3558 AMUN 
425.0 0.0738 AAU 17.634 KaUMN 
700.0 0.1215 KNUWN 0.737 KAUN 
430.0 0.2215 KNOWN KNUAN 
290.0 0.0504 KAOHN KnuaW 
545.0 0.2005 KNUAN KaUAN 
400.0 0.0095 ANUAN KNUMN 
800.0 0.1389 KNUAN KNUMN 
300.0 0.6269 AAUAN RAGAN 
6>0.0 453982 ROHN KauMN 
110.0 0.0191 ANnUMN KNUAN 
970.0 05.0 2.0268 KUHN 1.953 KAUMN 
300.0 65.0 0.0521 KNUWN §=18.675 12,048 KNUHN 
670.0 65.0 1.400u RNUAN 2.301 KNOWN 
275.0 65.0 0.0476 KNUNN = 24.333 KMUMN 
190.0 65.0 0.0530 KNUMN 14,805 KAUAN 
140.0 65.0 T.02es KNUAN 12 ANUMN 
1450.0 . KNUAN KNOMN 
1000.0 ANUAN anuan 
600.0 KNUAN KAOmN 
210.0 RNUMN RNUAN 
770.0 65,0 _ 0.3964 KNAW KNUAN 
540.0 ANUAN 
425.0 AnUAN 
950.0 65,0 01492 
500.0 65.0 0.2974 KNOWN 
210.0 65.0 0.1081 KNOMM 
360.0 +0_____0.0025 __anown 2,855 
525.0 05.0 0.0912 KNUAN 11.906 
440.0 65.0 0.9194 KNUMW 5.393 3.479 RMON 
375.0 __65.0 __0.293y kava 5.172 pet 
090.0 $5.0 0.3552 RNUEN 2 AMUN 
275.0 65.0 0.1416 cal RUN 
730-0 05.0 0.3759 nO nee 
510.0 65.0 1.0657 KMUAN KMUaN 
190.0 0.09768 KNOMN KNUMN 
So0.0 ~—0.062> ____ nua Kevan 
330.0 0.1699 KMUMN KNOMM 
640.0 0.4524 ROUEN 0.1007 KNOMN 
—~03.0 ___0.1007 KAUN 15,854 19,228 0.1163 Kam 
65.0 0.1163 KNUAN 11.026 
65.0 0.4839 KNUMN 47,302 11.163 
—-&3.0 __ 6.3403 —SNU4N_ 29,535 12,603 
65.0 0.1526 


0.0998 


st) KAUN 
1.3582 NOM 


2.3582 nnUMN 0.222 0,243 


TABLE HPFS-5 
STUDY DAY: 1960 OPERATION 
125 PSI @ NODE 62 


NODE CONNECTING PIPE ELEVATION = CONSUMPTION = 
NUMBERS INVERT FT 


TuS TOT WeaD = STATUS PRESSURE HEAD 
fT nao HEAD  ELGvaTtom FT 


1 1 7 t) 0 15.0 0.000 0.000 KNOWN 340.3 
2 SS ee ee 13.0 0.000 0.000 KNOWN 340.1 
3 6 4) 13048 18.0 0.000 0,000 KNOWN 346.0 
4 24 Sy ig 18.0 0.000 0.000 KNOKN 346.0 
5 a ee | 25.0 0.000 0,000 KNOWN 34555 
6 7 18 16 «0 KNOWN 346.0 
er 16 17 14 «9 KNOWN 34b).2 
eh 428 i F1 ig eg 357.u KNOWN = 
Fo Rdet se 15s KNOWN 347.7 
10 118119 117 9 KNOWN 341.2 
fil hh 357.0 KNOWN 
L2eder. 2p5t22 050 KNOWN 352.4 
13 23.122 24 0 KNOWN 352.4 
Be eae Beet eT EE KNOWN 346.9 
15 19 25 10 20 KNOWN 346.2 
16 100 101 102 oo KNOWN 342.6 
SS) See CE ee ee eet 0.000 0,000 KNOWN 347.8 
18 L2e 928s ai Fi . KNOWN 343.2 
19 40 9 39 0 KNOWN 343.2 
—20 19.400. .29. 27 KNOWN 344.3 
24 $0 29 31 0 KNOWN 343.8 
22 31 32 34 «0 KNOWN 341.0 
—23___118 120 13 0 KNOWN 34.2 
24101 «$299 o”o KNOWN 342.0 
25 99 28 98 103 KNOWN 342.2 
_26 102 _ 97 62 9 KNOWN 342 3 eee 2 
27 97-105 107 0 KNOWN 345.4 
28 20 26 27 268 KNOWN 343.0 
—29_ 123 _ 96 124 9 KNOWN 346.0 
$0 124 104 33 106 KNOWN 345.6 
3a 98104 95 61 KNOWN 342.4 
— $2103 95 92 90 KNOWN 342.2 
33 $2.93. 940 KNOWN 341.9 
34 93.115 91 116 KNOWN 340.9 
oS ee Ry EE KNOWN 342.1 
36 105 94 109 39 KNOWN 342.95 
37) 4i0) is 412) 0 KNOWN 342.1 
SL Ee Ee Ee) KNOWN 342.0 = 
39 «111115 00 KNOWN 347.4 
40 120112 113 oo KNOWN 34U.8 
—4i__119 114 39 113 __ 0.009 KNOWN, 341.8 
42 13°89 6A 0 KNOWN 338.0 
43 117 90 84 9 KNOWN 341.0 
2 4q__ 191 83) 85) 82 KNOWN S55camee 
45° 116 89 83 0 KNOWN 337.7 
46 68 84 87 «OO KNOWN 357.0 
A7__- 05" 87 66) _ 8 KNOWN 336.6 
48 66 63 B1 0 KNOWN F360 
49 38 $7 42 0«O KNOWN 306.2 
50 62 64 65 on KNOWN 331.2 
51 36°0470~« KNOWN 3oe.2 ae 
32 63 64 69 70 KNOWN, 329.7 
B35" bit (66 80) in KNOWN 329.6 
D4 34°55 36 0 KNOWN 31.4 z 
55 $7) $5 U) 0 KNOWN 307.0 
56 60 28 59 0 _XNOAN 328.5 oat 
37 36040 0 0 KNOWN 309.2 
58 42041 43 00 KNOWN 302.9 
= 59 40 41 45 0 KNOWN 392.8 
60 43 44 48 KNOWN 302.7 
61 47 45 44 46 KNOWN 302.2 
62 46 49 54 9 14,0 -24.712 -14.008 _________391.>_____KNOWN 
63 48 49 50 0 10.0 0.000 0.000 KNOWN 306.2 
64 30 351 21 0 10.0 0.000 0.000 KNOWN 325.9 
—— 55: By tite Sere G. 14.0 0.000 0,000 NOWN 322.3 
66 107106 105 0 19.0 0.000 0,000 «KNOWN 349.0 
67 i 78 79! 10 10.0 0.000 0,000 KNOWN 326.8 
__68 21 78 76 Oo 1y.0 0,000 0,000 KNOWN _32>.9 00 
69 76 69 73 0 12.0 0.000 0.000 KNOWN 327.21 
70 2253 56 0 13.0 0.000 0.000 KNOWN 322.8 
rr) 34 53. 55 9 17.0 9.000 0,000 KNOWN _ 321.6 = 
72 58:95 57) 16 17.0 0.000 0.000 NOWN $2.8 
73 S7 fe 7 0 17.0 0.000 0,000 KNOWN 327.1 
_ 74 09 26 72 68 12.0 0.000 0.000 <NOWN 3270 ee 
75 65 66 67 0 15.0 0.000 0.000 KWOWN 329.7 
76 08 67 74 «9 15.0 0.000 9.000 KNOWN 328.1 
ett: 73. 74 75 40 12.0 0.000 0.000 KNOWN 327.0 i= 
78 0 79 75 «Oo 11.0 0.000 0.000 KNOWN 327.7 
79 “Qn 29: Fay 0 17.0 0.000 0.000 *NOWN 328.9 
PIPE FHOM [0 DIAMETER LENGTH HAZEN (C)  RESISTENCE - STATUS -- DISCHARGE -- 
ne _NOVE NODE INCHES Feet COEFFICIENT (DrLo) Kes _ CFS MGD 
a 2 16.0 700.0 65.0 0.3603 KNUAN 0.720 0.464 
_ 6 2 1656 1200.0 0.6177 KNOWN 05720 0.464 ’ 
é 3 12.0 800.0 1.6716 KNUAN +2u3 0.132 
2 4 16.9 960.0 0.4942 KNUAN 0,516 0.333 
a 3 4 16.0 710.0 0.3655 KNUWN 0,370 0.239 
s 5 16.0 460.0 0.2368 KNUAN 1.514 0.977 
6 3 16.0 460.0 0.2368 KNOWN 1,681 1.084 
nate or! 5 16.0 1100.0 0.5662 KNOWN. 
z > 19 2n.n 525.0 0.0912 KNOHN 
, 6 16.9 600.0 0.3089 KNUHN 
ai 7 16.0 900.0 064635 KUM 
aes 7 17 20.0 455.0 0.0790 KNOWN 2,500 1,613 
8 29 12.9 320.0 0.6687 KNOWN 4.542 2.930 
8 39 18.5 1860.0 in 0.4660 KNOWN 54123 3.305 
12 9 12.0 305.0 0.63573 KNUHN 2.951 1.904 
9 15 2n.0 610.0 0.1059 KNOWN 4,161 2,684 
a/ 9 20.0 475.0 0.0825 KNOWN 1.210 0.780 
1U 23 12.0 710.0 1.4836 KNOWN 0.866 0,559 
41 10 12.0 160.0 0.3343 KNUWN 1.6340 0,865 
10 43 12.0 500.0 1.0448 KNUHN 
11 12 12.0 355.0 0.7416 KNOWN 
11 13 16.0 555.0 0.2657 KNOWN 4,404 
15 12 12.0 240.0 0.5651 KNUHN 0,269 
- 13 14 16.0 480.0 0.2471 KNOWN 4.195 
14 15 16.0 555.0 0.2857. KNUHN 3.396 
14 29 12.0 2140.0 4.4716 KOHN a 
1> 2u 16.0 1740.0 0.8957 KNOHN 1.504 
1> 28 2n.0 250.0 0.0434 KNUMN 6,053 
20 16 16.0 900.0 0.4633 KNOWN 2,012 
as: 24 12.0 530.0 1.1075 KNOWN +726 
16 26 16.0 295.0 0.1519 KNOWN 1.286 
1/ 18 12.9 775.0 1.6194 KNOWN 1.291 
a 16 19 16.0 1155.0 1.3337 KNOWN 0,280 
16 28 16.0 425.0 0.2188 KAUHN 1.010 
19 21 16.0 470.0 0.2419 ANUAN 
- 20 21 16.0 1000.0 0.5148 KNOWN 1195) 0,772 
26 20 16.0 500.0 0.2574 KNOWN 1.703 1.098 
weep 22 16.0 400.0 65.0 0.2059 KNOWN 3.876 2.591 
24 22 16.9 550.0 65.0 0.2831 KNOWN 1918 1.237 
22 54 16.0 2220.0 65.0 1.1427 KUHN D.794 3,738 
4u 23 20.0 _ _ 250.0 ea tile 0.0399 _ KNQWN 4.673 3.015 
2s 42 20.0 500.0 65.0 0.0668 KNOWN 5,539 3.574 
25 24 16.0 780.0 65.0 0.4015 KNOWN 1,192 0.769 
——28 28 25 16.0 780.0 ____ 65.0 0.4015 6NQHN 1.208_ = 
98 2> 31 16.0 440.0 KNOWN 0.404 
103 22 32 16.0 1015.0 KNUAN 0,535 
ae eR, 26 12.0 1120.0 Nun 0,413 
62 20 33 16.0 275.0 KNUAN 
105 27 36 12.0 780.0 KNOWN 
ay ae ed 12.0 S700 KNOWN 
108 26 66 18.0 500.0 KNOAN 
124 29 3o 16.0 210.0 KNOAN 
pee UY 1 31 12.0 650.0 KNOWN 
33 3u 38 20.0 210.0 KNOWN 
106 66 30 16.0 560.0 KNOHN 
ee ee eee ee 42.0  __ 470.0 $5.0 0.9621 KNOWN 01502 
61 31 35 16.0 575.0 65.0 0.2960 KNUAN 1,034 
92 se 35 20.0 850.0 65.0 0.1476 KNUAN 0.498 
poet | ae 5} 43 12.0 800-0  _ 65.0 1.6716 KNOWN 0,834 0,538 _ 
93 33 34 20.0 445.0 65.0 0.0773 KANUHN 3.947 2,547 
94 36 33 2.0 745.0 65.0 0.1294 KNOWN 2.022 1.305 
ae: | ee 34 16.0 615-0 65.9 0.3166 KNOWN 3+123 3.305 
91 34 44 12.0 1360.0 65.0 2.8418 KNOWN 1.451 
116 34 45 20.0 425.0 65.0 0.0738 KNUAN 7.620 
a st Se ed 20.0 700.0 ___ 65,0 re KNOWN 0.328 0.205  _ 
114 32 41 16.0 450.0 65.0 0.2213 KNOWN 1.214 0.783 
109 38 36 20.0 290.0 65.0 0.0504 KNOWN 2.671 4.723 
cee | ESS eee ee eA ee 65.0 0.2605 KNOWN 41.426 0.920 = 
11 36 37 20.0 400.0 65.0 0.0695 KNOWN 
112 3 40 20.0 800.0 65.0 0.1389 KNOAN 
ae 40 12.0 300-0 $5.0 0.6269 KNOWN 
89 42 45 12.0 650.0 65.0 1.3582 KNOWN 
88 42 46 20.0 110.0 65.0 0.0191 KNOWN 
poet eee. ee | 12,0 _ 970-0 65.0 2.0266 KNOWN 
as 4 44 20.0 300.0 6 0.0521 KAUAN 
8> 47 44 12.0 670.0 6 1.4000 KNOWN 
comes | eT) 50 20,0 275.0 65.0 0.0476 KNUAN 
87 46 7 20.0 190.0 65.0 0.0330 KNOWN 
86 47 48 20.0 140.0 65.0 0.0243 KNOHN 
ps Et Se Yt 52. 42,0 1450-0 65.0 5.0298 KNOWN 
a1 48 53 16.0 1000.0 65.0 0.5148 ANUMN 
600.0 65.0 0.3089 KNOMN 
____210.0 65.0 0.4081 KNOWN 
770.0 65.0 0.3964 KNOWN 
540.0 65.0 0.0938 KNOWN 
425.0 65.0 0.0738 KNOWN 
550.0 65.0 1.1492 KNOWN 
500.0 65.0 0.2574 KNOHN 
210.0 65.0 0.4082 KNOWN 
360.0 65.0 0.0625 KNOWN 
525.0 65.0 0.0912 KNOWN 
440.0 65.0 0.9194 KNOWN 
375.0 65.0 KNOWN 
690.0 65.0 KNOWN 
___ 275.0 65.0 KNOWN 
730.0 65.0 KNOWN 
510.0 65.0 KNOWN 
190.0 6540 KNOWN 
360.0 65.0 KNOWN 
330.0 65.0 KNOWN 
840.0 65.0 KNOWN 
580.0 65.0 KNOWN 
670.0 65.0 KNOWN 
940.0 65.0 KNOKN 
50 64 63 20.0 1960.0 65-0 KNOWN 
51 6> 64 20-0 860.0 65.0 KNOWN 
he _ 68 64 20.9 575.0 ____ 65-0 KNOWN 
77 67 65 16.0 690.0 65.0 KNOWN 
52 70 65 17.9 950.0 65.0 KNOWN 
76 67 $6 20.0 740.0 65.0 KNOWN 
79 78 67 20.0 280.0 65.0 KNOWN 
76 69 68 20.0 1475.0 65.0 KNOWN 
69 74 69 20.9 390.0 65.0 KAUHN 
73 77 69 16.0 350.0 65.0 KNOWN 
53 70 71 12.0 560.0 65.0 KNOWN 
5 74 70 26.0 290.0 05.0 011495 _ KNOWN _ 
55 72 71 16.0 350.0 65.0 0.1802 KNOWN 5.483 3,538 
57 73 72 16.0 450.0 65.0 0.2316 KNOWN 2,605 1,680 
72 73 74 20.0 400.0 65.0 0.0695 KNOWN 0,937 __ 0,605 
71 79 73 16.0 220.0 65.0 0.1132 KNOWN 3,542 (2.285 
68 76 74 16.0 325.0 5.0 0.1673 KNOWN 2,696 1.740 
67 75 76 16.0 200-0 65.0 0.4030 KNOKN 4,352 2,808 
74 76 7 16.0 375.0 65.0 0.1930 KNOWN 1,656 


4.0 
75 76 77 12.0 650.0 65.0 1.35862 KNOWN 0,208 0.4 
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APPENDIX SHS 


COMPUTER ANALYSIS 
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-— oo te 


TABLE - SHS1 TABLE - SHS2 


02:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 


01:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 


= NODE CONNECTING PIPE ELEVATION = CONSUMPTION * STATUS TOT HEAD * STATUS PRESSURE HEAD NUDE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAD - STATUS PRESSURE HEAD 
TNVERT FT CFS” MGD CONS FT 20 HEAD ELEVATION FT NUM@ERS. INVERT FT crs MGD CONS FI oH20 HEAD ELEVATION FT 
1 ee Ce 115.0 70,697 =0,450 KNOWN 259,21 144, 1 216) 47, B, “0.634 <0, KNO 3 
sar 300 — $0,300 -*0,200 KNOKN 260,35 Breas 2 FT Ga PRE SELDEN SOSA viral Baths Sets 
Pieces Per eerie ty) eam te 22012 Sf ge gg 8 feck cba CAsBgb aun gee a 222s 
5 sy 58 5 dav aya XRURW= pwetad - eres 4 51 50 52 ti) 110.0 “1.640 =-1.058 KNOWN 259,0 14940 
6 Peite ae 40,0 0.232 0,150 KNOKN 260.9 Bote Aap care SEL SAG SS Oh 806 11746 
76 8 7 0 9510-00455 -0r200 KNOWN 26z0 6710 7 6 8 7 § $550 cOlasD <OCdee NOUN © Baer iote 
’ ‘ 0. -0y ’ 169.6 
= ACL i A Se CEA Bao aan ian KNOWN 233,0 8 8 19 0 oO 30,0 25.589 16,509 260.0 KNOWN 236.0 
10 9103 0 6 100.0 6.867 4,430 KNOWN 263)4 i631 ct SOFT emanie rete) cracrte Perea eet 36st fants 
a 3 33 ah ' : . . ’ 165,2 
a as a % HH BY ans ah tie biel La 207.6 11 14°93 15000 5u,0 =0.603 =0,389 KNOWN 259,35 209.3 
1316 5090 45 125;0 -ir922 -4:24p KNOMN 26053 ists Settee echt mmee DUe mers eel gets so aa KNOWN am nz ya 18212 
aise ea) : " ' : “1. “1. Y ’ 7 
it et ates ce so <U.620 "90-400 KNOWN 256,2 226,2 14 172 46 «9 30.0 -0.572 =0.369 KNOWN 258,4 apeee 
15 18 20 9 06 20,0 70,124 0,080 KNOKN 258,8 238,8 15 18 20 0 9 20.0 =0.108 -0.070 KNOWN 261.9 241.9 
16 19 20 21 26 20,0 70,124 0,080 KNOWN 258,7 238,7 16 TS 2b) el) 526 20.0 70.108 -0,070 KNOWN 261,7 241,7 
Wace eee 2h ea ee eo =0.542 =0,350 KNOWN 259,1 239, 17 2 (22) 2423 2u.0 -0.495 =0,319 KNOWN 262,35 242.3 
OE etree aera ce IS eee asta echt: Mei en a 
. . . 6 ’ . “0. “0, " , 4 
7 ws i E 20,0 0.450 -0,290 KNOWN 257,53 237.5 20 267125) (45 3 6 20,0 “0.402 =0.260 KNOWN 261,0 Ae 
21 27 95 28 0 20,0 70,232 *0,150 KNOWN 256,/ 236,7 21 27 95 28 0 20,0 70,201 -0,130 KNOWN 259,9 239.9 
22 93'—29 328 20,0 0,124 =0,080 KNOWN 255,9 235,5 22 «95 29 32 9 20.0 =0.108 0,070 KNOWN 258,7 238.7 
23 1 pat eS a 20,0 0,914 0,590 KNOWN 254,9 234,9 23 2829 440 9 20,0 -0.820 0,529 KNOWN 258,4 238.4 
Bester rats fe togie tty ot teense din a eS gn ce yre cae dima atid ee 
=k 2 U <0. <0, '‘ ' . 70.511 -0,329 KNOWN 231.6 
La a 4 su or Ba q nay so.3 40 RAGR Bast? 228.5 26 37 38 40 42 20.0 -0.217 °0.140 KNOWN pee 
26 32_—«33— 48g meta Heerrtiy chen 35314 ey 2h ga asian pe RMS i ae7 Tea cen MRNGHN aut 
. 2: u ' ' ‘ ~0, “0. ‘ 
tH ae te 7h 0 Gad ue aad on Balcs 228,3 29 40 39 0 0 20,0 70.070 KNOWN 231.7 
me SC ay Po agen a “4385 enor ss 
= : DUES S10 ' ' ' ‘ 70, 1740 
SH Ee BOL pan eb asee euiaae bebe el 161.5 $2 52.53 49 54 95.0 70,240 KNOWN 162.9 
3458 55 57 6 ya'0 <0 1682 20,449 _KNORN 252'5 aoe Sie Sp-4b B- h--- det 701778. eu ate 
Sh BH i es ae ‘ ' ' 
a oleate : pboe SLE penad BRON 251.7 17,7 35 56 57 62 61 80.0 . -0,439 KNOWN 171,9 
’ ‘ 70.340 KNOWN 251.1 17144 36 62 63 75 0 80.0 . -0.339 KNOKN 171.0 
37 61 63 64 66 75,0 -0,527 0,340 KNOWN 250,5 175,5 AST, 6Il” 63° 64 66 75,0 70.526 -0,339 KNOWN 13.6 
ss 708s FSO Ss = = 
30 oi aa he puree eu Bh Hatdd HO ’ he cS 70 69 65 60.0 0.603 0,389 KNOKN 187,8 
a0 pe 2 Sa etna eae EN 24 5 228.6 ae iw 71 73 72 20,0 70,619 0,399 KNOWN 228,5 
375s 78 st 0 S87 20280 KNOWN 28055 ~~ $t3-—— 4375 93 76 74 © 9ULd | =OL37L. “ODN RNONN ia 
‘ “0. eus . ’ . “0. “0, WN 
42 2  %6) 77 0 40,0 70,416 -0,266 250,95 KNOWN 210.5 42 72, «76 #77 0 40.0 , KNOWN Prey 
43 67 102 Q oO 20,0 +542 -0,350 KNOWN 247,35 — a 227.5 43 67 102 r) 0 20,0 KNOWN = tL Eo 
cis i our. er ae 50,0 +061 1,330 KNOWN 246,0 =296stce 44 77 78 79 «97 50.0 KNOWN 197,35 
rm aS at Cone bie wt ae 
‘ 70. 0. 45 185.6 — 60,0 KNOWN 186,90 
ve vT- ww. =0.527 =0,340 KNOWN 252,49 ns 2iz,4 47 96 47° «B83 t) 40.0 KNOWN 213 
48 96 85 86 0 70.0 -0.077 =0,050 KNOWN 252,6 teste 48 96 865 8B 0 70.0 KNOWN cae 
A a FOLTAEREE 1E  nee TGA ee tll eS ee 
, ’ , ’ ' WN 193,9 
51 23°45 44 43 20,0 77,000 KNOWN 257,2 237,2 D1 2345 44 43 20.0 KNOWN 240.7 
52 and a ze Oa eets0 oer eet’ KNOWN a pO =< 2 ss 34) 90°30, Stet RTA IER Eee TALES “KNOWN "182,90" 
33 120. ’ KNOWN re 1.6 On sie oe 120.0 KNOWN 132.7 
eee tet tree Sinn do Sapte et ok bb RS vio oe 
60, 1,640 KNOWN 5 195,5 a) “60.0 PRNONN ons 259 00 tacoma 95 0 ee 
36 Ww TT ’ 30,287 250,5 KNOWN i50,3 56 Cay AO 0) ed 100,0 250,4 KNOWN 150.4 
37 69 68 67 (0 25,0 KNOWN 246,9 221.9 o7 69 68 67 06 25,0 KNOWN 247,0 222.0 
ad ae Ht 10 aaah x. Add ath = ee aS ue as = 0 75.0 KNOWN 259,60 = 184.6 
. 7,8 8 1 1 1 0 60.0 KNOWN 259,21 199, 
60 13-0 Oo 0 40,0 KNOWN 256,2 216.2 60 13, 0 O08 40.0 KNOWN 258,0 21010 
61 3o 92 0 180,0 KNOWN 261,2 81,2 61 30 92 0 0 i80,0 KNOWN 263,8 OM pees 
a) Se 4,0 KNOWN ~~ 260,35 21543 62 69 94 9 0 45.0 KNOWN 262.1 21704 
63 59 99 98 6 100,0 -0,270 KNOWN 250,6 150.6 63 59 99 98 0 100.0 KNOWN 251.4 151.4 
64 97, (36 98 OO 90.0 0.573 -0.370 KNOWN 249,5 159.5 64 Fe 36 98) 770 90.0 . KNOWN — 250 ee _ OOK ee 
5 Bz By Ba CBT 10,0 =0,682 =-0,440 KNOWN ~~ 251,6 146.6 65 62 83 84 87 105.0 0.681 -0,439 KNOWN 252,4 147,4 
66 46100 66101 06 60,0 “0.100 KNOWN 249.2 189,5 66 100 66101 0 60.0 70-155 0,100 KNOWN 249,6 189,6 
67 65 102 101 0 60,0 =0,155 0,100 KNOWN 24747 187,7 67 65 102 101 Oo 60.0 -0.155 *0,100 KNOWN ~~ 247,86" 187.8 
PIPE FROM [TO DIAMETER LENGTH HAZEN (C)  RESISTENCE * STATUS =» DISCHARGE == PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESTSTENCE © STATUS —*= UISCHARGE ==— 
———WOUE RODE INCHES FEET = COEFFICIENT R®FUD/L»C) RES crs MGD NODE NODE INCHES FEET COEFFICIENT R=F(DyL+C) KES crs MGD 
1 2 1 16.0 4000.0 55.0 2.8046 KNOWN 0,674 0,435 1 2 1 16.0 4000.0 — 2, 8046 “KNOWN 0,745 0,481 
“16 bo) T 12,0 1800.0 “70,0 ~—~—~C~SWTI KNOHN 0,577 0,372 16 1s 1 12.0 1800.0 3,2793 KNOWN 0,438 0,283 
17 1 14 12,0 4800.0 70,0 8.7448 KNOWN 0,554 0,357 17 1 14 12.0 4800.0 8,7448 KNOWN 0,549 0,354 
3 2 3: 16,0 800.0 70,0 0,3590 KNOKN 0,820 0,529 3 2 3 16.0 800.0 0,3590 KNOWN 0,628 0,405 
4 Om) Sar .eeeD 1 SOON OD 60,0 0,1326 KNOWN 1,805 1,165 4 6 2 24.0 1600.0 0.1326 KNOWN 1,668 1.076 
5 6 3 36,0 1600,0 60,0 0.0207 KNOWN 6,403 4,134 ae! 6 3 36.0 1800.0 0,0207 KNOWN 5,544 3,577 
2 3 14 12.0 4000.0 65,0 68,3581 KNOHN 0,435 2 t im 12.6 4000.0 = ——~B. 3581 KNOWN 0,703 0,454 
ig T Lis 20.0 5120.0 70,0 O.7751  ~ KNOHN 0,685 18 3 15 20.0 5120.0 0,7751 KNOMN 1,107 0,714 
19 3 16 30,0 5400.0 60,0 0.1509 KNOWN 2,289 19 3 16 $0.0 5400.0 0.1509 KNOAN 2,861 1,846 
51 4 5 12.0 1900.0 55,0 5.4078 KUHN 0,302 51 4 5 12.0 1900.0 5, 4078 KNOWN 0,495 0,319 
iL ae ees eens OC eames 6) 1 eet {7 ) 0,0259 KNOKN 12,565 8,107 50 13 4 56.0 3400.0 0.0259 KNOWN 12,976 8,372 
52 4 32 36.0 1600,0 70,0 0,0138 KNOWN 10,315 6,655 52 4 32 36.0 1600.0 0.0138 KNOWN 10,841 6,994 
53 32 5 16.0 2000.0 75,0 0,7900 KNOWN 0,572 0,369 53 32 5 16.0 2000.0 0.7900 KNOWN 0,622 0,402 
38 3 yr 13,0 3200.0 “55,0 9.1079 KNOWN 0,590 0,361 58 5 34 12.0 3200.0 9,1079 KNOWN 0,669 0,431 
6 7 6 36,0 1760.0 75,0 0,0134 KNOWN 10,937 7,056 6 ? 6 36.0 1760.0 90,0134 KNOWN 11,774 7,596 
11 9 6 16.0 3400.0 45,0 3,4556 KNOWN 0,574 0,374 i1 9 6 16.0 3400.0 3.4556 KNOWN 0,597 0,385 
90” oe i 36,0 5000.0 70,0 0,0432 KNOWN 4,007 2,585 90 6 13 36.0 5000.0 0,0432 KNOWN 6,172 3,982 
30 61 6 24.0 2400.0 65,0 0.1715 KNOWN 1,376 0,888 30 61 6 24.0 2400.0 0,1715 KNOWN 1,876 1,210 
89 6 62 16,0 3200.0 5010 2.6763 KNOWN 0,441 0,284 89 é 62 16.0 3200.0 2.6763 KNOWN 0,647 0,418 
aS cl ui 36.0 ~2400,0 — 75,0 0.0183 KNOWN 8,676 5,597 6 8 7 36.0 2400.0 0.0183 KNOWN 10,537 6,798 
7 9 7 36.0 1920.0 6010 0.0221 KNOWN 2,417 1,559 7 9 ? 36.0 1920.0 0,0221 KNOWN 1,376 0,868 
10 8 18 42.0 1920,0 70,0 0.0078 KNOWN 15,201 9,807 10 8 18 42,0 1920.0 0,0078 KNOWN 15,052 9,744 
y iv ay 36.0 2©=—«4700.0 60,0 0.0541 KNOWN 4,670 3,043 9 10 9 36.0 4700.0 0,0541 KNOWN 3,716 92,397 
12 9 58 16,0 3700.0 45,0 37605 KNOWN 1,059 0,683 =e 758 16,0 3700.0 35,7605 KNOWN 1,170 0,755 
103 10 52 24,0 2400.0 4550 03386 KNOWN 2,196 «1,447 103 10 52 24.0 2400.0 U.3366 KNOWN «=o 2, 829°, 825 a 
14 era, 12,0 2600.0 ~ 4540 10,7268 KNOWN 0,504 0,325 14 12 11 12,0 2600.0 10,7268 KNOWN 0,496 0,320 
93 58 11 16.0 800.0 45,0 0,8131 KNOWN 0,658 0,425 93 58 11 16.0 800.0 0, 8131 KNOWN 0,602 0,389 
13 11 60 16.0 4400.0 45,0 4.4720 KNOWN 0,527 0,340 eae: S aaa | 60 16,0 4400.0" —~ 45,0 454720 KNOHN 0495-0, cc 
ars 1 br eT S200 110.0 0,0030 KNOWN ~ 11,139" 7,187 — 15 12 13 48.0 3200.0 110,0 0,0030 KNOWN 8,900 5,742 
34 52 12 48.0 10400.0 110,0 0.0096 KNOWN 12,497 8,063 a 32 ie AXE i: eine 0,0096 KNOWN 10,201 6,581 
94 13 62 16.0 2400.0 5010 2.0073 KNOWN 0,087 0,056 1 6.0 00.0 0,0 2,0073 KNOWN 0.152 ~U.098 
46 1m cg 16,0 “5000.0 60,0 2,9845 KNOWN 0,608 0,392 7 46 14 31 16.0 5000.0 60,0 2.9845 «KNOWN 0,680 0,439 
20 15 16 20.0 800.0 70,0 0,121 KNOWN 1,248 0,805 20 1> 16 20.0 890.0 70.0 0.1211 KNOWN 0,999 0,645 
21 17 16 24,0 1200,0 50,0 0,1393 KNOWN 1,750 4,129 21 17 16 24.0 1200.0 50,0 0,1393 KNOKN 2.147 41,385 
oes | ae | ee | eee (rt ieee OL 70,0 0,547 KNOKN 1,516 0,978 26 16 20 20.0 3400.0 70,0 0,5147 KNOWN 1,212 0,782 
27 16 21 30.0 1760.0 40,0 0.1042 KNOWN 4,906 3,165 2? cs a 30-0 BAEOt past 914042 KNOWN 4,687 3,024 
22 18 17 44.0 7000.0 70,0 0,0228 KNOWN 43,282 8,569 : : ’ +0228 KNOWN 12,665 —8.47{- 
24 1719 20 4500.0 70,0 0.6813 KNORN_-.527U,98s—CCS~S~S 24 1/ 19 20.0 4500.0 70.0 0,6813 KNOWN 1,408 0,908 
23 17 51 42.0 7200.0 70.0 0.0294 KNOWN 91462 6,105 23 1 51 42.0 7200.0 70,0 0,0294 KNOWN 8,615 5,558 
92 18 61 20.0 1440.0 65,0 0,2500 KNOWN 1,609 1,038 92 18 61 20.0 1440.0 65,0 0,2500 KNOWN Z0ys 1.350 
2 v2 88 1000.0 7,0 ~~ 0, 4488 KNOWN 0,145 0,094 25 19 20 16.0 1000.0 70,0 0.4488 KNOWN 0,210 0,136 
45 19 51 20.0 1700.0 70,0 0,2574 KNOWN 1,258 0,814 2 ae # a0ED 7001.9 7040 0.2574 KNOMN 1,089 0,703 
41 20 51 20.0 1760.0 70,0 0.2665 KNOWN 1,213 0,782 0.0 . 0,0 ~ 0, 2665 KNOWN 1,vet—_0.658- 
ys 2r 2z 16.0 70 U,6275 KNOWN 1,418 (0,915 95 2a 22 16.0 750.0 5010 0.6273 KNOWN 1.427. 0,921 
28 21 23 30.0 3300.0 40,0 0.1953 KNOWN 3,254 2,100 28 21 23 30.0 3300.0 40,0 0,1953 KNOHN 3,059 1,973 
29 22 23 16,0 3050.0 60,0 1,8206 KNOWN 0,518 0,334 29 22 23 16.0 3050.0 60,0 1,8206 KNOXN 0,402 0,259 
Jz OT ST OWN 01777 «0,504 32 22 28 16,0 5600.0 60,0 3.3427 KNOWN 0,917 0,591 
44 23 30 30,0 3200.0 50,0 0,1253 KNOWN 2,858 1,844 44 25 30 30.0 3200.0 50,0 0.1253 KNOMN 2.641 1,704 
35 24 25 16.0 3050.0 70,0 1,3689 KNOWN 0,182 0,118 35 24 25 16.0 3050.0 70,0 1,3689 KNOXN 0,080 0,052 
eee 28 ek, a kO 0 Ot 75,0 T,B961 KNOWN 1,686 1,088 33 28 24 16.0 4800-0 7540 1.8961 KNOWN 11550 1,000 
37 26 25 16.0 3050.0 70.0 1.3689 KNOWN 04360 0,232 37 26 25 16.0 3050.0 70,0 1.3689 KNOAN 0.430 0,278 
38 26 27 16.0 3300.0 70.0 1,4611 KNOWN 0,573 0,370 38 26 27 16.0 3300.0 76,0 1.4611 KNOWN 0,555 0,358 = 
SAU, a0 29 a AOD OOD 70,0 0.7181 KNOWN 0,512 0,330 40 26 29 16.0 1600.0 70.0 0.7181 KNOWN 0,497 0,321 
42 3o 26 16.0 4800.0 70,0 2,1543 KNOWN 1,662 1,072 42 su 26 4800.0 70,0 2.1343 KNOAN 1,699 1,096 
39 29 27 16.0 3840.0 7040 1.7234 KNOWN 01403 0,260 39 29 27 ‘3840.0 «= 70,0 “41,7234 KNOWN 0,389 0,253 
Sie OC ee ee 6.0 e000 75,0 1.6520 KNOWN 1,669 1,077 48 31 28 16.0 1600.0 75,0 0.6320 KNOWN 11361 0,878 
43 51 30 16,0 3200.0 50,0 2.6763 KNUMN 1,083 0,698 43 51 30 16.0 3200.0 50,0 2.6763 KOHN 1,085 0,700 
49 32 31 22.0 5120.0 75.0 0.4289 KNOWN 1,928 1,244 49 32 341 22.0 5120.0 75.0 0.4289 KNOWN 1,517 0,979 
34 32 Is IH STN 70,0 0,0694 KNOWN 71427 4,792 54 32 33 30.0 3300.0 70,0 0,0694 KNOWN 8,330 5,374 
55 33 34 12,0 4800.0 60,0 ea yeeoe KNOWN Lereh oes ot ae oH ants ¢ A Le _ one Seer let Beeee 0,184 
56 3s 35 30.0 3400.0 70,0 0.0715 KNOWN 1956 3,843 +0 . , +074 KNOWN 1839 4,442 
37 es 16.0 4800.0 B00 —*1« BRT KNOWN 0,786 0,507 57 34 35 16.0 4800.0 80,0 1,6827 KNOAN 0,897 0,579 
60 55 34 16.0 3680.0 50,0 3,0778 KNOWN 0,942 0,607 60 5° 34 16.0 3680.0 50,0 3.0778 KNOMN 0,904 0,583 
59 34 63 12.0 5600.0 50,0 19,0122 KNOWN 0,310 0,200 59 34 63 12.0 5600.0 50.0 19,0122 KNOWN 0,280 0,181 
“62 35 36-3040 1800,0 70,0 0,0378 KNOWN 4,435 2,861 62 39 36 30.0 1800.0 70,0 0,0376 KNOWN 5,373 3.466 
61 3 37 16.0 2400.0 70,0 1,0771 KNOWN st) nsees a 33 ay age ae ycee Oe sb Aaa ona 
35 66 : 700.0 6040 6,5422 KNOWN 0,556 0.359 : . ' ’ KNOWN 156 0.366 
= a 35 395 - eo00 50,0 6.7904 KNOWN 0,275 0,178 63 36 37 12.0 2000.0 50,0 6.7901 KNOWN 0,255 0,152 
75 36 41 30.0 2400.0 70,0 0,0504 KNOAN 3,632 2,343 7> 36 41 30.0 2400.0 70,0 0.0504 KNOWN 4,612 2.976 
64 37 3a 12.0 2700.0 50,0 911066 KNOMN 0,519 0,335 64 37 38 12.0 2700.0 50.0 941666 KNOWN 0,524 0,338 
ae 06, 7 66 12.0 2700.0 50,0 941666 KNOWN 0,300 0,193 66 $7 66 12.0 2700.0 50,0 9.1666 KNOWN 0,299 0,193 
70 39 38 20.0 2060.0 40,0 0.8867 KNOWN 1,006 0,649 70 a a5 20.0 auene ates greasy BAGHNE 0,906 0,564 
69 38 57 16,0 2000.0 50,0 1,6727 KNOWN 0.708 0.457 69 b 6.0 000.0 +0 +672 KNOW 0,669 0,431 
5 38 67 20.0. 1760.0 60,0 0,3544 KNOWN 0,212 0,137 65 36 67 20.0 1760.0 60,0 0,3544 KNOAN 0,158 0,102 
71 39 40 12.0 3680.0 50,0 12,4937 KNOAN 0,364 0,235 71 sy 40 12.0 3680.0 50,0 12,4937 KNOAN 0,334 0,215 
73 41 39 24,0 4000.0 40,0 0,7017 KNOAN 1,710 1,103 73 41 39 24.0 4000.0 40.0 0,7017 KNOAN 1,564 1.022 
Se feet 5 amma FIT | 4800.0 50.0 16,2962 KNOWN 0,310 0,200 72 42 39 12.0 4800.0 50.0 16,2962 KNUWN 0,274 0,177 
68 57 40 16.0 2000.0 60,0 1,1938 KNOWN 0,318 0,205 68 57 40 16.0 2000.0 60,0 1.1938 KNOWN 0,270 0.174 
76 41 42 36,0 2400.0 70,0 0,0206 KNOWN 1,152 0,743 76 41 42 36.0 2400.0 70,0 90,0208 KNOWN 3,047 1,966 
74 Ls 36 16.0 3000.0 70,0 1.3464 KNOWN 0,382 0,247 74 56 41 16.0 3000.0 70,0 1.3464 KNOWN 0,391 0.252 
77 42 44 12.0 6500.0 50,0 22,0677 KNOWN 0,426 0,275 77 42 44 12.0 6500.0 50,0 22,0677 KNOWN 0,324 0.209 
67 4s 57 12.0 3400,0 50,0 11,5431 KNOWN 0,215 0,139 67 43 57 12.0 3400.0 50,0 11,5431 KNOWN 04204 0,132 
102 67 ay 20.0 1600.0 60,0 0.3222 KNOWN 0.757 0,489 102 6/ 43 20,0 1600.0 60,0 0,3222 KNOWN 0,715 0,461 
78 45 44 16.0 8000.0 100.0 1,8560 KNOKN 0,527 0,340 78 45 44 16.0 8000.0 100,0 1,8560 KNOWN 04490 0,316 
79 44 46 16.0 9600.0 70,0 4,3085 KNOXN 04253 0,163 79 44 46 16.0 9600.0 70.0 4.3085 KNOWN 0,252 0,162 
v7 i. a ry 16.0 2400.0 50,0 2.0073 KNOKN 1,361 0,878 97 64 44 16.0 2400.0 50.0 2.0073 KNOWN 1,279 0,825 
80 45 46 16.0 9600.0 110,0 1,8672 KNOWN 0,677 0,437 wv eh as 14.0 peuaes 21050 SOE KNOAN 0,646 0,416 
82 65 45 16. 6240.0 60,0 KNOWN 1,576 > 4 1660 40-0 0-0 +1875 KNOWN 1.507 0.972 
re | i 48 47 et) 900.0 55,0 KNOWN 0,440 96 48 47 16.0 900.0 55.0 0,6310 KNOWN 0,439 0,263 
47 50 a 12,0 2400.0 55,0 KNOWN 0,289 2 a 47 12.0 240090 2340 Benet KNOWN 0,283 0,183 
8 4? 6 5600. 55,0 KNOWN 0,202 65 12.0 690.0 +0 15.9388 KNUAN 0,196 0,126 
$ ot) = z it 3050 130,06 «0.0476 RNGHN OS, 358 ao 48 49 24.0 2409.0 150.0 0.0476 KNOQAN 34276 0 2,413 
86 50 48 24.0 2240.0 130-0 KNOWN 3,876 a8 5u 46 24.0 2240.0 130,0 0.0444 KNUAN 31792 2,446 
86 49 53 16.0  11500.0 130,0 KNOKN 0,387 aaa ae bh fe a6 8 S120 130.0 aeanes BNC beazd Wee 
—— eae SS aha . KNOWN 2,893 4 4.0 00. 130,0 +072 KNOWN ‘ +824 
31 59 50 aac Jo00.0 310 KNOWN 3,662 31 59 50 24.0 3000.0 45.0 0.4233 KNOAN $4874 2,499 
99 50 63 12.0 6000.0 80.0 KNOXN 0,443 99 50 63 12.0 8000.0 60.0 11.3645 ANOAN 0,433 0,280 
ee a 35 24.0 2400.0 45,0 KNOWN 3,696 cee 52 59 24.0 2400.0 45.0 0.3386 KNUAN 31709 2,393 
67 6> 54 20-0 16000.0 130.0 KNOKN 0,837 87 6> 54 20.0 16000,0 130.0 0,7707 KNOAN 0,836 0,539 
36 55 64 16.0 3000.0 50.0 KNOWN 1,600 36 55 64 16.0 3000.0 50,0 2.5091 KNOWN 11509 0,974 
asm | ramet 59 12-0 800.0 45,0 KNOHN 0,183 Al 58 59 12.0 800.0 45,0 3.3005 KNOWN 0,367 0,236 
98 63 64 12.0 2400.0 50,0 8.1481 KNOWN 0,334 98 6s 64 12.0 2400.0 59,0 8.1481 KNOWN 0,326 0,211 
101 66 67 12.0 1400.0 60.0 3,3922 KNOWN 0,700 101 66 67 12.0 1400.0 60.0 3.3922 KNOAN 0,712 0,459 
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03:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 04:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 
NUDE CONNECTING PIPE ELEVATION - CONSUMPTION = STATUS TOT HEAD - STATUS PRESSUR ‘ Vi - . — + 
NUMBERS INVERT FT cS MGD CONS FT HU HEAD ELEVATION FT aa Se agudcRs a TREAT Pe i CP SeaEnneD ¥ Benes sp Atieecneked ravicieaaee 
IN 20 HEAD ELEVATION FT 
1 1 16.17 0 115.0 0.727 =0,469 KNOWN 261,> = “KNOW 
: eee Le PR ETA CDE ieee Ne et 1 116 177 0 TIS, =n, 778 UVa 99 Leaman) TS Soa Sap aNey anes 
3 30 See 40,0 =1.717 =1,108 KNOWN 263,0 223.0 3 si fe GOs = DeS 40 =F s220) “KNOKN 262.9 202.9 
‘ 51 50 52 0 110.0 71,888 -1,218 «NOWN 259.5 149.5 +—-- 4 5 3__2 18 40,0 __=2.630 91.368 __KNOWN 262,7 222.7 
5 51 53 58 og 140.0 -0.418 -0,276 KNOWN 258.1 re Fgh ire ES 110.0 1.980 =1.278 KNOWN ’ eae: FT| 
7 ewes ch pe EO Se hh cee 11803 5 52 53 5a 9 140.0 =0.587 -0.250 KNOHN 257,8 117.8 
= ee tee ty hy Pate Kee ' ; -0. =0.170 KNOWN 263.3 
8 8 19 0 0 SR acres ett) ee eG Guia ger 7 6 ea Peg 95,07 -05170 <0. ¢10-- KNOWN oe 223.3 
lee et Sea a F BO.0 -0.665 =0,429 KNOWN 264.7 e427 Se et sy eo eet ORE yy 266.0 KNOWN 23640 
10 9103 0 0 100.0 6.096 3,933 KNOWN 265.5 5. i. 9 382 80 028 696 8. 450 KNOUN ES B6AS 164.6 
42-14-93 830 50.0  -0,572 0,369 KNOWN 260.0 Srote | ot iM Le au kL Beue C550 4.E52 KNOWN wele a tame ea 
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es.) 87: o 0 0  120,0 70.975 =0+629 KNOWN  — 255,9 __ ee i, 54 87 0 C) Oo 120.0 =1,048 KNOWN 246,0 
5 CT 60,0 2.445 1,577 KNOWN 256,35 — 55 60 $6 0 oO 60,0 2.316 KNOWN 254,4 
56 74 0 0 r) 100.0 0.375 -0.242 250.35 KNOWN 56 74 i} 0 0 100,0 -0,337 245,0 
57 69 68 67 0 25,0 -0,712 70.459 KNOWN 246,6 57 69 68 67 9 25,0 -0,759 KNOWN 237.7 
ed 12° 93 6f 0 BLD 0204 06430 KNOWN 259.4 58 12 93 61 0 75,0 01150 KNOWN 253,09 
39 3191 61 0 60,0 70.201 -0,130 KNOWN 259,1 59 31.91 81 OO 60,0 70.150 KNOWN 253.9 
60 13 0 0 0 40,0 _-0.480 -0,309 KNOWN  — 257,9 we 247,98) ee Se De SET [SL as =0,369 KNOWN 251,6 
Tea ove of 160, +294 ~=0,190 KNOWN 263,4 63,4 64 30.92 20 (OO 180.0 70,329 KNOWN 255,60 
62 89 94 0 0 45,0 -0,480 =-0,309 KNOWN 261,21 21641 62 69 94 0 0 45.0 “0.369 KNOWN 254.9 
63 59 99 «98 0 100,0 -0.588 -0,379 KNOWN 252,0 152,06 63 59 99 98 0 100,0 70,499 KNOWN 245,8 
64 97 36 9B 6 O00 0.836 0.539 KNOWN 251.6 161.6 64 97 36 98 0 90,0 -0.719 KNOWN 245.8 
65 62 83 64 87 105,0 70,805 -0,519 KNOWN 254,6 149,6 65 62 63 64 87 105,0 -0,848 KNOWN 247,9 
66 100 66 101 0 6040 70,186 "01120 KNOWN — 249)2 —— 109.2 86 Bete 60,0 70,190 KNOWN 241.6 
67 65 i062 foi 0 60,0 =0,166 -0,120 KNOWN 247,35 167,5 67 65 102 101 0 60.0 0,190 KNOWN 239,0 
“DIAMETER LENGTH HAZEN (CY RESISTENCE * STATUS += DISCHARGE == ~~ PIPE FROM [O ODJAMETER LENGTH HAZEN (C)  RESISTENCE = STATUS 
NODE NODE INCHES Feer COEFFICIENT R®F(D»+L+C) KES CFS “GD NODE NODE INCHES FEET COEFFICIENT R#F(D+L+C) WES 
ae ae FO NU 4000.0 55,0 2.8046 KNOWN 0,917 0,592 1 2 1 16.0 4000.0 55,0 2,8046 KNOWN 
16 13 1 12.0 1800.0 70,0 3.2793 KNOWN 0,540 0,349 16 13 1 12,0 1800.0 70,0 3,2793 KNOWN 
17 1 14 12.0 4800.0 70,0 8.7448 KNOWN 0,560 0,36 aa: ae hones <n oa LL 70,0 8, 7448 KNOWN 
t ae 16,0 500.0 70,0 0.3590 KNOWN 0,485" 0,313 3 2 3 16.0 800.0 70,0 0.3590 KNOKN 
4 6 2 24.0 1600.0 60,0 0.1326 KNOWN 1,804 1,164 4 6 2 24.0 1600.0 60.0 0.1326 KNOWN 
5 6 3 36.0 1800.0 60,0 0,0207 KNOWN 5,516 3,559 5 6 3 36.0 1800.0 60,0 0,0207 KNOKN 
% pares i4 12.0 4000.0 6540 86,3584 KNOWN 0,781 0,504 2 3 14 12.0 4000.0 65,0 68,3581 KNOWN 
18 3 15 20.0 5120.0 70,0 0,7751 KNOWN 0,875 0,564 18 3 5120.0 70,0 0.7751 KNOWN 
19 3 16 30.0 5400.0 6040 041509 KNOWN 2,257 1,456 jaa Ss 5400.0 60,0 0.1509 KNOWN 
ST 4 mi 12.0 1900.0 55,0 5.4076 KNOWN 0,484 0,312 51 4 1900.0 55,0 5.4078 KNOWN 
50 13 4 36.0 3400.0 75,0 0,0259 KNOKN 13,139 8,477 50 135 3400.0 7540 0,0259 KNOHN 
52 4 32 36.0 1600.0 70,0 0,0138 KNOWN 10,365 = 52 4 1600.0 70,0 0.0138 KNOWN 
yen SON | ees Dome (25) 2000.0 75,0 0,7900 KNOWN 0,654 53 32 2000.0 75,0 0,7900 KNOWN 
58 5 34 12,0 3200.0 55,0 9.1079 KNOWN 0,597 58 5 3200.0 55,0 9.1079 KNOWN 
6 7 6 36.0 1760.0 75,0 0,0134 KNOWN 12,853 rt ioe 1760.0 75,0 040134 KNOWN 
i cs 6 16,0 3400.0 45.0 3.4556 KNOWN 0,646 11 9 3400.0 45,0 3.4556 KNOWN 
90 6 13 36.0 5000.0 70,0 0,0432 KNOKN 7,342 90 6 5000.0 70,0 0.0432 KNOHN 
30 61 6 24.0 2400.0 65,0 0,1715 KNOWN 2,204 ee 2400.0 65,0 0,1715 KNOWN 
aa | aaa may eames CT ) 3200.0 50,0 2,6763 KNOWN 0,747 a9 6 3200.0 5010 2.6763 KNOHN 
8 8 7 36,0 2400.0 7540 0,0183 KNOWN 12,095 8 r 2400.0 75,0 0,0183 KNOKN 
7 9 7 36,0 192010 _ 6040 _0,0221_ KNOWN 0,959 a x4 9 1920.0 60.0 0.0221 KNOWN 
10 8 18 42.0 1920.0 70,0 09,0078 KNOWN = 154540 10 8 1920.0 70,0 0.0078 KNOWN 
9 10 9 36.0 4700.0 60,0 0.0541 KNOWN 3/543 9 10 4700.0 60,0 0.0541 KNOWN 
12 9 58 16.0 3700.0 45,0 3.7605 KNOKN 1,134 = 12 9 3700.0 45,0 3.7605 KNOKN 
Sok |, as | es re Cr ee ee OT) 0, 3386 KNOWN 3,327 103 10 2400.0 45,0 0.3386 KNOKN 
14 12 11 12,0 2600.0 45,0 10,7268 KNOKN 0,403 14 12 2600.0 45,0 10.7268 KNOHN 
93 58 11 16.0 800.0 45,0 0,8132 KNOWN 0,665 0,429 See 38 890.0 45,0 0.8131 KNOXN 
Io eae 0 16,0 4400.0 45,0 4,4720 KNOWN 0,480 0,309 13 11 4400.0 45,0 4.4720 KNOWN 
15 12 13 48.0 3200.0 110.0 0.0030 KNOWN 7,834 5,054 15 12 3200.0 1100 0.0030 KNOXN 
34 52 12 48,0 10400.0 110,0 0,0096 KNOWN 9,026 5,823 = 34 32> «Zz 48,0 10400,0 110,0 0,0096 KNOWN 
oe SCE 2400-0 50.0 2,0073 KNOWN 0,268 0.075 94 13 62 16.0 2400.0 50.0 2.0073 KNOWN 
2,9845 KNOKN 0,536 0,346 46 14 34 16.0 5000.0 60,0 2,9845 KNOWN 
0,1241 KNOKN 0,782 0,504 Sin others. Naaman § 2 1620.0 ___ 800.0 70,0 U,1211 KNOXN 
Visas KNOWN 2,524 1,629 21 17 16 24.0 1200.0 50,0 0,1393 KNOWN 
0.5147 KNOWN 0,921 0,594 26 16 20 20.0 3400.0 70.0 0.5147 KNOWN 
0,1042 KNOWN 4,550 2,935 . 27 16 Z1 “300 1760,0 40,0 ~~ 0.1042 KNOWN 
"0 0225 KNOWN 12,640 8,155 22 18 1? 4440 7000.0 70,0 0.0228 KNOWN 
0,6813 KNOWN 1,339 0,864 24 17 19 20.0 4500.0 70,0 0,6813 KNOWN 
0,0294 KNOKN 6,080 5,243 ; 23 17 5i 42,0 7200.0 7040 0.0294 KNOHN 
“052500 KNOWN 2,49 TL BLT 92 18 61 20.0 1440.0 65,0 0.2500 KNOKN 
0,4488 KNOWN 0,269 0,187 25 19 20 16.0 1000.0 70,0 0.4488 KNOWN 
0.2574 KNOWN 0,957 0,618 : 45 19 54 20.6 1700.0  ~~-70,0 0.2574 KNOWN 
0, 2655 ~~ KNORN “Oy, 8S9 U.5ar 41 20 51 20.0 1760.0 70,0 0,2665 KNOWN 
0,6273 KNOKN 1,430 0,923 95 21 22 16.0 750.0 50,0 0.6273 KNOXN 
0.1953 KNOWN 2,934 1,893 re 28 24 25 30.0 3300.0 40,0 0.1953 KNOWN 
1,8206 ~KNOKN 0,317 «0,204 29 22 23 16.0 3050.0 60,0 1,8206 KNORN 
3,3427 KNOKN 1,020 0,658 32 22 26 16.0 5600.0 60.0 3.3427 KNOAN 
0.1253 KNOKN 2,506 1,638 : 44 23 30 30.0 3200.0 50,0 0,1253 KNOWN 
1, 3689" KNOKN D,018 0,012 - 35 24 25 16.0 3050.0 70,0 1,3689 KNOKN 
1,8961 KNOMN 1,479 0,954 33 268 24 16.0 4800.0 75,0 1,8961 KNOXN 
1,3689 KNOKN 0,501 0,323 Se eat V2 26 25 -16.0-— Joso.0 70.0 1, 3689 KNOXN 
70,0 1,481 ~~" KNOWN 0,552 0,356 38 26 27 16.0 3300.0 70,0 1,4811 KNOWN 
0.7161 KNOHN 0,465 0,313 40 26 29 16.0 1600.0 70,0 0,7181 KNOXN 
2.1543 KNOWN 1,754 1,132 42 30 26 16.0 4800.0 70,0 2.1543 KNOWN 
1.7234 KNOKN 0,392 0.253 39 29 2? 16.0 3840.0 70,0 1.7234 KNOXN 
0,6320 KNOWN 141866 0,765 48 34 28 16.0 1600.0 75,0 0,6320 KNOWN 
2.6763 KNOHN 1,103 0,712 43 51 30 16.0 3200.0 50,0 2.6763 KNOWN 
0, 4289 ~ KNOWN 1,470 0,949 49 32 31 22,0 5120.0 75,0 0,4289 KNOWN 
0,0694 KNOWN 7,792 5,027 54 se 33 3o.0 3300.0 70,0 0.0694 KNOWN 
11,6306 KNOKN 0,226 0,147 55 33 34 12,0 4800.0 60.0 11.6306 KNOWN 
U,0715 KNOKN 6,125 3,954 56 33 35 30.0 3400.0 70,0 0.0715 KNOWN 
1,6627 KNOWN 0,868 0,560 57 34 35 16.0 4800.0 60,0 1,6827 KNOWN 
3,0778 KNOWN 1,048 0,676 = 60 55 34 16,0 3680.0 50.0 3.0778 KNOWN 
19,0122 KNOWN 0,200 0,129 59 34 63 12.0 5600.0 50,0 19,0122 KNOWN 
0.0378 KNOKN 4,462 2,879 62 3 36 30,0 1800.0 70,0 0.0378 KNOWN 
1.0771 KNOXN 1,143 0.737 61 35 37 16.0 2400.0 70,0 1.0771 KNOXN 
6.5422 KNOKN 0,564 0,376 100 35 66 12,0 2700.0 60,0 6.5422 KNOWN 
6.7901 KNOWN 0,310 0,200 63 36 37 12.0 2000.0 50.0 6.7901 KNOWN 
0.0504 KNOWN 3,533 2,279 75 36 41 3n.0 2400.0 70.0 0.0504 KNOWN 
9.1666 KNOWN 0,526 0,339 64 37 36 12.0 2700.0 50,0 9.1666 KNOAN 
941666 KNOKN 0,308 0,199 66 v7 66 12.0 2700.0 50,0 9.1066 KNOWN 
0.8667 + KNOWN 1,094 0,706 70 39 38 20.0 2060.0 40,0 0, 8667 KNOKN 
1,6727 KNOKN 0,692 0,446 69 38 57 16.0 2000.0 50.0 1.6727 KNOWN 
0.3544 KNOWN 0,216 0,140 65 36 67 20.0 1760.0 60,0 0.3544 ANON 
12,4937 KNOWN 0,367 0,237 1 39 40 12.0 3680.0 50,0 12,4937 KNOWN 
0.7017 KNOWN 1,759 1,135 73 41 39 24.0 4000.0 40,0 0.7017 KNOWN 
16,2962 KNOKN 0,320 0,207 72 42 39 12.0 4800.0 50,0° 16,2962 KOHN 
1,1938 KNOKN 0,190 0,423 68 57 40 16.0 2000.0 60,0 1,1938 KNOWN 
0,0208 KNOWN 0,945 0,609 76 42 41 36.0 2400.0 70,0 0,0208 KNOWN 
1,3464 KNOKN 0,375 0,242 74 41 56 16.0 3000.0 70,0 KNOWN 
22,0677 KNOKN 0,012 0,008 =f wide 40, 9 ie08) 6500.0, (50.0) KNOHN 
11,5431 KNOKN 0,210 0,136 67 43 57 12.0 3400.0 50.0 KNOKN 
0.3222 KNOWN 0,736 0.475 102 67 43 20.0 1600.0 60,0 KNOWN 
1.8560 KNOWN 1,103 0,711 ar a3 44 16.0 6000.0 100,0 KNOWN 
4,3085 KNOKN 0,183 0,418 79 44 46 16.0 9600.0 7040 KNOXN 
2.0073 KNOKN 0,739 0,477 97 64 44 16.0 2400.0 50,0 KNOKN 
1,8672 KNOWN 11148 0,740 ae Bo 45 46 16,0 9600.0 110.0 KNOWN 
21875 KNOWN 0,935 0,603 62 65 45 16.0 6240.0 80.0 KNOWN 
09,6310 KNOWN 0,504 0,325 96 46 47 16.0 900.0 55.0 KNOWN 
6.8309 KNOWN 0,266 0,165 47 50 47 12.0 2400.0 55,0 KNOWN 
15,9388 KNOKN wii it B3 47 65 12.0 5600.0 55,0 KNOWN 
0,0476 KNOWN 3,065 1,990 B85 46 49 24,0 2400.0 130,0 KNOWN 
0.0444 KNOWN 3,661 2,375 ; BB 50 46 24.0 2240.0 130.0 KNOWN 
1.6421 KNOKN 0,449 “0,289 — _ 86 44 53 16.0 11500.0 130.0 KNUAN 
0.0714 KNOHN 2,543 1.641 64 ay 65 24.0 $600.0 130.0 KNOWN 
0,4233 KNOKN 2,985 1,926 uM 59 50 24.0 3000.0 45.0 KNOAN 
11,3845 KNOKN 0,565 0,365 99 50 63 12.0 6000.0 80.0 11,3645 KOHN 
0,3386 KNOMN 2,919 «1,883 91 S52 59 24.0 2400.0 4540 0,3566 KNOAN 
0.7707 KNOWN 0,975 0,629 87 65 54 20.0 16000.0 130.0 0.7707 KNOWN 
“3000.0 50,0 2,5091 KNOWN 1,396 0,904 36 b> 64 16.0 3000.0 50.0 2.5092 KNOAN 
800.0 45.0 3.3005 KORN 0,268 0.173 a1 oy 58 12.0 600.0 4540 3.3005 KNUMN 
98 63 64 12.0 2400.0 50.0 8.1481 KNUAN 0,178 0,215 98 63 64 12.0 2400.0 50,0 8.1481 KNOWN 
i os 67 12.6 1400.0 60,0 3.3922 KNOWN 0,706 0.455 101 66 67 12.9 1400.0 60.0 3.3922 KNOWN 


HEAD = STATUS 


HEAD 


KNOWN 


KNOWN 


KNOWN 


KNOWN 


PRESSURE HEAD 
ELEVATION FT 


136.4 
194.6 
214.4 
140.8 
109.1 
215,3 
161.6 
227.5 
176.8 
156,5 
203.2 
175.5 
130.0 
217.8 
233.6 
233.4 
234.0 


== DISCHARGE -- 


crs 


1,073 
1,049 
0,622 
0,608 
2,426 
7,501 
0,683 
1,062 
2,747 
0,546 
15,5358 
11,155 
0,829 
0,493 
11,649 
0,656 
2,816 
1,531 
0,362 
8,433 
3,544 
14,755 
0,394 
0,686 
1,853 
0,434 
0,619 
0,572 
16,037 
17,386 
0,241 
0,174 
0,969 
2,104 
1,017 
4,710 
12,248 
1,267 
7.717 
1,841 
0,218 
0,956 
0,879 
1,497 
3,043 
0,341 
1,093 
2,642 
0,059 
1,730 
0,544 
0,656 
0,570 
1,999 
0,447 
1,466 
15136 
2,273 
7,309 
0.128 
4.829 
0,779 
1,650 
0,177 
2,000 
1,529 
0,764 
0,548 
0,419 
0,650 
0,390 
1,737 
0,897 
0,314 
0,528 
2,519 
0,473 
0,006 
3,368 
0,522 
0,208 
0,277 
0,880 
1,025 
0,478 
0,636 
1,302 
0,826 
0,831 
0,435 
0,229 
4,434 
5.420 
0,743 
5.556 
3,137 
0,609 
3,554 
1,625 
1,939 
0,165 
0,011 
0,660 


GD 


0,692 

0,677 

0.401 

0,444 

1,565 

4,839 

0,570 

0,685 

1,772 

0,352 

10,025 

7,197 

0,535 

0,318 

7,515 

0.410 

1,817 

0,859 a 
0,233 

5,441 

i | 
9,519 

4.125 

0,572 — 
1,196 

0,260 

0,529 on 
0,369 
10,346 
11,217 — 
0,136 
0,112 
0,625 
1,357 
0,656 
3,039 
7,902 
0,618 
4,979 
1,168 
0,141 
0,617 
0,567 
0,966 
1.963 
0,202 
0,705 
1,705 
0,036 
1.116 
0,354 
0.411 
0,368 
1.289 
0,286 
0,960 
0,733 
1,467 
4,716 
0.083 
3.4116 
0.503 
1,065 
0,114 
1,291 
0,987 
0.493 
0.353 
0.270 
0.419 
0.252 
1.121 
0,579 
0,203 
0,341 
1,625 
0.305 
0,004 
2.173 
0,336 
0,134 
0,179 
0.566 
0,662 
0,308 
0,540 
0.840 
0.533 
0.536 
0,261 
0,148 
2,861 
3,497 
0,479 
2,262 
2,024 
0,393 
2.260 
1.048 
1,251 
0.107 
0.007 
0.555 


NODE 


PIPE 


CONNECTING PIPE 


NUMBERS 
ies ae Fu 
1 5 4 
3 5 2 

sr 50 «52 
$1 33 58 
4 $ 6 
6 8 7 
6 10 0 
il ? ¥) 
9 103 0 
14 93 13 
i413) (34 
16 50 96 
172 46 
16 20 9 
19% a0 Zt 
21 22 24 
10 22 92 
85: 35 
26025 44 
27°95 «28 
95 29 32 
26029 «44 
$5 33 0 
35 «(37 b) 
37) 38 40 
soso 9 
32.33 «48 
40 39 i} 
440420048 
460 48 49 
22 «55 49 
54 35 56 
58 55 57 
56 57 62 
62 63 73 
61 63 64 
64 70 «69 
70 71 «78 
71 68 60 
4> 73° «76 
78: 76 77. 
67 102 0 
77 78 79 
76 60 82 
79 «#60 0 
96 #47 «BS 
96 865 88 
65 86 64 
47) 66 OS 
23.45 44 
103) 34 (91 
66 0 0 
67 0 0 
60 $6 0 
74° 0 OO 
69 68 67 
12°93 «61 
S192) B14 
13 0 0 
30 92 B) 
69 94 0 
59 (99 «(98 
9? 36) «(98 
62 B63 64 
100 66 101 
65 102 101 
FROM TO 
NOLE NODE 
2 1 
13 1 
1 14 
2 3 
° 2 
6 3 
3 14 
3 15 
3 16 
4 5 
1s 4 
4 32 
se 5 
> uu 
? 6 
9 6 
is 6 
6 61 
6 62 
6 7 
9 7 
8 16 
10 9 
9 58 
52 10 
12 a1 
58 i 
it 60 
12 13 
Se 12 
1s 62 
14 3 
19 16 
17 16 
16 20 
16 21 
16 17 
17 19 
17 51 
16 61 
1 20 
19 51 
20 S51 
2 22 
ai 23 
22 23 
ee 28 
25 3o 
24 25 
26 24 
20 25 
26 2? 
26 29 
30 26 
29 27 
vu 26 
Si 30 
32 NM 
32 33 
3s 34 
3s 33 
a4 35 
S> 3 
3a 63 
33 36 
3> »” 
3> 66 
3o x” 
3o 41 
7 36 
7] 66 
sy 36 
36 5? 
38 67 
39 40 
41 39 
42 39 
s/ 40 
42 41 
Se 4) 
42 a4 
43 57 
o/ 4s 
“> a4 
“4 46 
o a4 
> 46 
> 45 
40 ” 
Su “7 
4) 65 
46 “9 
50 “6 
49 s3 
“9 oS 
oY 50 
So 63 
se 59 
> Se 
$5 64 
oY 38 
4s o4 
66 6? 


TABLE - SHS7 


TABLE - SHS8 


07:00 HRS 08:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 STUDY DAY: THURSDAY, JUNE 23, 1966 
EVATION = CONSUMPTION = STATUS TOT HEAD = STATUS PHESSUKE HEAD NODE CONNECTING PIPE ELEVATION = CONSUMPTION » STATUS TOT HEAD = STATUS pause RE WEAD 
my FT crs GD CONS FT 20 HEAD ELEVATION FT RUnBERS CELL crs aD CONS FT H20 WEAD LEVA TeN FY 
SIE a dk aL Re RNCHN GSU ce ee RRO 8 oe 1 226" 27 tee A456 KNOWN 
4 60,0 “0.851 -0,549 «NOWN 247.6 187.6 ames Saar Tee a Eo 559 KNOWN 
1A 40.0 =4,.518 -2,915 KNOWN 247,35 207.3 3 ae 8 2 186 40,0 74,533 2,925 KNOWN 
‘ 110,0 -4.951 -3,194 KNOWN 242,9 132.5 4 SiS0 Bes 6 110,0 74.967 (=3,204 KNOWN 
0 140,0 “1,068 -0,689 KNOWN 239,7 99,7 5 5 51 53 58 6 ~~ 140,0 at. 145 -0.739 KNOWN 
11 40,0 “0.650 -0,419 KNOWN 248,86 208.8 L. 6 eS) Costs 40,0 KNOWN 
0 95,0 0.433 0,279 KNOWN 249,68 154,86 — 7 ef Fe 95,0 KNOWN 
0 30,0 18.797 12,127 250,0 KNOWN 220.0 8 8 19 0 90 30,0 KNOWN 
1? 60.0 “1.717 =1,108 KNOWN 250,7 170.7 9 a1 Pi ag 60,0 KNOWN 
0 100,0 9.144 5,899 KNOWN 255,0 33.0 10 9 103 0 0 100,0 KNOWN 
0 50,0 -0.852 -0,549 KNOWN 247,9 197,5 11 YSIS “IST —_ 30 NON eee Ce SS 
0 80.0 -1.160 -0.749 KNOWN 250,53 170.5 12 1415 34 «#0 60.0 71,222 KNOWN 
is 125.0 =2,.584 -1,667 KNOWN 249,2 i. oe 13 16. $0 90 45 125.0 “2,739 =1,767 KNOWN 
0 30,0 +717) 14108 KNOWN 237.6 20746 - 14 ano om" "an ou 30,0 +733 “1,118 “KNOWN” 
9 20,0 =0,070 KNOWN 245,06 225.6 15 18 20 0 0 20,0 +124 © ©=0,080 KNOWN 
26 20.0 -0.070 KNOWN 245.3 225,5— = 16 £9 20 26.236 20,0 0.124 +080 KNOWN 
2s 20,0 -0,968 KNOWN 245,? 225.7 <7 i ee tee fot 2 20,0 1. 50L =U, 968" KNOWN” 
0 40,0 -0,549 KNOWN 248,8 208.8 18 Pre | a ea 40.0 70.866 =0,559 KNOWN 
5 20,0 =0,07D KNOWN 244,3 is 19 2425 45 0 20,0 -0,124 =0,080 KNOWN 
t) 20,0 -0.279 KNOWN 244,35 224.3 20 26 25 At YBN OSL 0,529 KNOWN 
0 20,0 =0,140 KNOWN 242,/ 222.7 21 27 95 28 96 20,0 0,263 =0,170 KNOWN 
0 20.0 =0,070 KNOWN 240.9 220.9 22 95 29 32 0 20,0 70.124 *0.080 KNOWN 
0 20,0 70,559 KNOWN 240,6 22046 z 23 28 29 “448 80,0 L005 50,649 KNOWN 
0 20,0 “1,298 KNOWN 228,35 208,3 24 35 33 0 20,0 =2.182  -1.407 KNOWN 
t) 20,0 -0+459 KNOWN 228,35 208.3 25 35°37 0 0 20,0 KNOWN 
42 20,0 70.180 KNOWN 226.9 208.9 26 7 36 O40 ES” KNOWN 
0 20.0 70.838 KNOWN 228.0 206.0 27 3a 39 0 20,0 *0.908 KNOWN 
9 25.0 =0.649 KNOWN 235,7 210,7 28 32.33 48 6 25.0 “1,099 +0.709 KNOWN 
4 20.0 =0,090 KNOWN 228,60 208.6 29 40°39 0 60S 0. L00 KNOWN 
0 20,0 71,397 KNOWN 239,59 21955 30 44°42 4300 20,0 72,522 *1,627 KNOWN 
0 40,0 ~0,749 KNOWN 237,6 197.6 31 46048 49 «(0 40,0 “1,253 -0,809 KNOWN 
54 95.0 -0,569 KNOWN 240,> 145,5 32 52.53 49 54 ~ 95,0 0,944 =0.609 KNOWN eee 
0 110.0 “1,047 KNOWN 239.9 125.9 33 $4 85 56 68 110.0 =3,064 1,976 KNOWN 
60 73% *4,038 KNOWN 235,5 160,5 34 58 55 57 60 75.0 “1,717 *14108 KNOWN 
64 60,0 71.038 KNOWN 235,9 153,5 a aK) 56 57 628i 80.0 $4,717 4108 KNOWN 
0 60,0 =0,809 KNOWN 233,1 153.1 36 62 63 75 0 60,0 “1.331 +0,858 KNOWN 
66 75.0 0.809 KNOWN 230.0 155.0 37 61 63 64 66 7>,0 71.3531 -0,858 KNOWN 
65 6u,0 -0,928 KNOWN 224,U 164,90 38 64 70 69 65 60.0 =1,532 0,988 KNOWN 222, 5 
72 20,0 70,549 KNOWN 227,2 207.5 39 20) 7d O72 20,0 =0,944 0,609 KNOWN 226,4 
6 20,0 =0.419 KNOWN 222,0 202.0 40 74 68 68 20.0 =0.758 =0.489 KNOWN 220,0 
74 70.0 70.569 KNOWN 235.0 163,0 ———_ 4. 20 7S) eee SU =0, 948-0, 509 KNOWN 232, 9" = 
0 40,0 0,460 235,0 KNOWN 193.0 42 7a 76° 77) 6 40,0 3.206 2,068 235,0 KNOWN 
6 20,0 -0.459 KNOWN 223,6 20346 43 67 102 0 0 20,0 *0.774 =0.499 KNOWN 221,9 
7 50.0 -1,258 KNOWN 232.4 182,4 a4 77: 78 79 97 30.0 “2,274 *1,467 KNOWN "as0(e > aa 
0 40.0 0,896 KNOWN 259.3 195,3 45 76 80 82 0 40,0 1,857 1,198 KNOWN 234,3 
C) 60,0 71,407 KNOWN 230,9 170.9 46 79 86 oO oO 60,0 “2,692 +1.737 KNOWN 
o) 40.0 -0,809 KNOWN 241,8 201.8 LA yo 47 BS 40,0 4, S31 0,858 KNOWN 
0 70,0 “0.120 KNOWN 242,2 172.5 48 96 865 88 OO 70,0 =0.186 0.120 KNOWN 
f) 110.0 -0,120 KNOWN 241,2 131.2 7 49 65 66 84 9 110.0 70,166 =0,120 KNOWN 
99 60,0 2,915 KNOWN 244.2 16444 50 47 68 31 99 60,0 4,967 3,204 KNOWN 
43 20,0 =6,648 KNOWN 245,9 223.9 51 2345 440-43 20,0 =12,006 +7,746 KNOWN 
0 60,0 23,015 255,6 KNOWN 17546 52 103 34 92 9 80.0 36,447 23,514 
0 120.0 70,569 KNOWN 239.9 119,9 53 86 6 vo 120.0 “0.944 0,609 KNOWN 
0 120,0 “1.268 KNOWN 237,2 117,2 54 a i ee 120,0 72.104 1,358 KNOWN 
0 60,0 2,875 KNOWN 247,4 167.4 >5 60 36 Oo 0 60,0 5.678 (3,663 KNOWN 
t) 100,0 1.571 240.0 KNOWN 140.0 56 7m Gs eh? ig 100,0 1,270 0,820 
0 25.0 -0.928 KNOWN 222.0 57 69 68 67 0 25,0 “1,532 +0,988 KNOWN 
0 75.0 0,180 KNOWN 248,4 58 12 «93 61 0 75.0 70.294 =0,190 KNOWN 
t) 60.0 =0,180 KNOWN 249,59 ———3¢ 3194 «81 60,0 =0.294 0,190 KNOWN 
0 40,0 -0,459 KNOWN 249,1 60 is $6 0 8 40.0 “0.774 *0,499 KNOWN 
0 160,0 =0,419 KNOWN 248,8 61 30. 92 0 0 160,0 -0,650 0,419 KNOWN 
] 45,0 -0,459 KNOWN 248,6 62 89 94 0 o 45,0 "0.774 =0,499 KNOWN 
0 106.0 -0.619 KNOWN 234,9 63 59 99 98 0 100,0 T1176 206 759 KNOWN 
0 90,0 70,678 KNOWN 234,8 64 97 36 98 i} iis } +686 068 KNOWN 234, 
87 105.0 “1,038 KNOWN 239.9 a OF. ake aa BA ati i 
0 60,0 -0,230 KNOWN 227,7 a 66 100 66101 0 ath 0 -0,387 acy 1250 KNOWN 226,6 166.6 
0 60,0 70,250 KNOWN 225.9 67 65 102 101 0 60,0 70,387 =0.250 KNOWN 222, 162,3 
DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS == DISCHARGE >= PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE * STATUS ~* DISCHARGE =~ 
INCHES FEET COEFFICIENT R®F(D+L.C) HES crs "GO NODE NODE INCHES FEET COEFFICIENT R¥FUD LCT nES ors wap 
16.0 4000.0 55,0 2,8046 KNOWN 1,306 0,885 1 2 1 16.0 4000.0 55,0 2,8046 KNOWN 1,322 0,653 
12.0 1800.0 70,0 3.2793 KNOWN 14399 0,903 —— a ie Ae kav, o SeU lee oe wUNe T2795" “KNOWN 1, 4350, V 28 
12,0 4800.0 70,0 8, 7448 KNOWN 0,772 0,498 17 1 14 12.0 4800.0 70,0 8.7448 KNOWN 0,608 0,521 
16.0 800.0 70.0 0.3590 KNOWN 1,018 0.657 3 2 3 16.0 800.0 70,0 0,3590 KNOWN 1,154 0,745 
24,0 1600.0 60,0 0,1526 KNOMN 3,176 2,049 a © 6 Zz wo 1600.0 80,0 6 
36.0 1600.0 6040 0,0207 KNOWN 10,094 6,512 5 6 3 36.0 1800.0 60,0 0,0207 KNOWN 
12,0 4000.0 65,0 6, 3581 KNOWN ~X,080 0,697 2 3 14 12.0 4000.0 65,0 8,3501 KNOWN 
20.0 $120.0 7040 0.7753 KNOWN 1,535 0,990 TSG ects Sedans 20a ter SLO N CD a 70,0 U,7751 KNORN 
30.0 5400.0 60,0 0,1509 KNOWN 3,979 2,567 19 4 16 30.0 5400.0 0.1509 KNOWN 
12.0 1900.0 55.0 3.4078 KNOWN 0,697 0,450 51 4 5 12.0 1900.0 5.4078 KNOWN 
36.0 3400.0 75,0 0,0259 KNOWN 20,0863 12,957 = so ae ren | TAN Vy oZ5y KNOWN 
36.0 1600.0 70,0 0.0138 KNOWN 14,435 9,313 52 4 32 36,0 1600.0 0,0138 KNOWN 
16.0 2000.0 75,0 0.7900 KNOWN Tio TL.) Scie 53 32 5 16.0 2000.0 0,7900 KNOWN 
12.0 3200.0 55,0 9.1079 KNOWN 0,656 0,423 at 5 a 13,0 S200 0 
36.0 1760.0 75,0 0,0134 KNOWN 10,474 6,758 6 7 6 36.0 1760.0 040134 KNOWN 
16.0 3400.0 45,0 3.4556 KNOWN 0,729 0.4700 41 9 6 16.0 3400.0 3.4556 KNOWN 
36.0 5000.0 70,0 0,0432 KNOWN 3,243 2,092 es 90°C 1 “6 36.0 5800.0 UV. 043z KNOWN 
24.0 2400.0 6540 0.1715 KNOAN 0,308 0.199 30 6 61 24.0 2400.0 0,4745 KNOWN 
16.0 3200.0 50,0 2.6763 KNOWN 0,219 0,144 = 89 6 62 16, 3200.0 2.6763 KNOWN 
$6.0 2400.0 75,0 0.0183 KNOWN 3,563 2,299 ae ae Rae Aa | 2400.0 0,183 KNOWN 
36.0 1920.0 60,0 0,0221 KNOWN 7,345 4,739 7 9 7 36.0 1920.0 90,0221 KNOWN 7,544 
42.0 1920.0 70,0 0.0078 KNOWN 15,235 9,829 = 10 6 18 42.0 1920.0 0,0078 KNOWN 16,756 
36.0 4700.0 60,0 0,0541 KNOWN 10,566 6,617 9 10 9 36.0 4700.0 Uy Os4T “KNOWN 10,850 
16.0 3700.0 45,0 3.7605 KNOWN 0.774 0,500 12 9 58 16,0 3700.0 357605 KNOWN 0,809 
24,0 2400.0 45,0 0, 3386 KNOWN 1,422 0,917 103 52 10 24.0 2400.0 0, 3386 KNOWN 1,412 
12.0 2600.0 4540 10.7268 KNOWN 0,511 0,329 ke 12 It” 12,0 2500. 0- 10,72 “KNOWN 0,530 
16,0 800.0 45.0 0,6131 KNOWN 1,052 0,679 93 58 11 16.0 800.0 0.8131 KNOWN 1,146 
16,0 4400.0 45,0 4.4720 KNOWN 0,712 0,459" 13 11 60 16,0 4400.0 4.4720 KNOWN 0,774 
48.0 3200.0 110.0 0.0030 KNOWN 27,802 17,937 15 12 13 48.0 ~~ 3200.0 {10,0 0, 0030 KNOWN 28, a0 aoe pAaNa 
46.0 10400.0 110,0 0.0096 KNOWN 29,473 19,015 34 52 12 48,0 10400.0 110,0 0,0096 KNOWN 30,212 
16.0 2400.0 50,0 2,0073 KNOWN 0,493 0,318 94 13 62 16.0 2400.0 50,0 2,0073 KNOWN 0,542 
16.0 5000.0 60,0 2.9845 KNOMN 0,134 0,087 46 14 31 16.0 5000.0 0,0 2.9845 ~~~ KNOWN 
20.0 800.0 70,0 0.1211 KNOWN 1,427 0,920 20 15 16 20.0 800.0 70,0 0,4241 KNOWN 
24.0 1200.0 50,0 0.1393 KNOWN 1,822 4.176 21 17 16 24.0 1200.0 50,0 0,1393 KNOWN 
20.0 3400.0 70,0 0,5147 KNOWN 1,446 0,933 26 16 20 20.0 “3400.0 70,0 0.5147 KNOWN 
30.0 1760.0 40,0 0.1042 KNOMN 5,673 3,660 27 16 21 30.0 1760.0 40,0 0,042 KNOWN 
44,0 7000.0 70,0 0,0228 KNOWN 14,042 9,059 22 18 17 44.0 7000.0 70,0 0,0228 KNOWN 
20.0 4500.0 70,0 0.6813 KNOWN 1,491 0,962 = 35 17 i9 20.0 4500.0 0, 6813 KNOWN 
42.0 7200.0 70,0 0.0294 KNOWN 9,228 5,954 23 v/ 51 42.0 7200.0 0,0294 KNOWN 
2n.0 1440.0 65.0 0.2500 KNOAN 0,342 0,220 92 18 61 20.0 1440.0 0,2500 KNOWN 
16.0 1000.0 70,0 0.4488 KNOWN 0,160 0,103 25 19 20 16.0 1000.0 0.4486 “KNOWN 
20.0 1700.0 70,0 0,2>74 KNOWN 14222 0,789 45 19 51 20,0 1700.0 0,2574 KNOWN 
20.0 1760.0 70,0 0,2665 KNOWN 1.173 0,757 41 20 51 20.0 1760.0 0.2665 KNOWN 
16.0 750.0 50,0 0.6275 KNOWN 1,785 1,152 tr WS 21 227 16,0 750.0 “0.6273 KNOWN 
$0.0 3300.0 40,0 0,1953 KNOWN 3,672 2,369 28 21 23 30.0 3300.0 0.1953 KNOWN 
16.0 3050.0 60,0 1.8206 KNOWN 0,402 0.260 29 22 23 16.0 3050.0 1,8206 KNOWN 
16.0 5600.0 60,0 3.3427 KNOWN 1,274 0,822 32 22 28 16.0 5600.0 353427 KNOWN 
30.0 3200.0 50,0 0.1253 KNOWN 3,208 2,070 a4 23 30 30,0 3200.0 0,1253 KNOWN 
16,0 3050.0 70,0 1,3689 KNOWN 0,068 0,044 35 24 25 16,0 3050.0 KNOWN 
16.0 4800.0 75,0 1.8961 KNOWN 2,079 «1,342 EE 26 24 16.0 4800.0 KNOWN 
16,0 3050.0 70,0 1.3689 KNOWN 0,644 0,415 7 20 25 16.0 3050.0 KNOWN 
16.0 3300.0 70,0 1.4811 KNOWN 0,762 0.492 38 20 27 16.0 3300.0 KNOWN 
16.0 1600.0 70,0 0.7281 KNOWN 0,677 0,437 40 26 29 16.0 1600.0 KNOWN 
16.0 4800.0 70.0 2.1943 KNOWN 2,361 1,523 42 30 26 16,0 4800.0 KNOWN 
16,0 3840.0 70,0 1,7234 KNOWN 0,538 0,347 39 29 27 16.0 3840.0 KNOWN 
16.0 1600.0 75,0 0.6320 KNOWN 1,611 1,168 aa,: cae | Sua | 16.0 1600.0 KNOWN 
$6. 3270.0. ve etst 2,6763_ KNOWN 1,329 0,854 43 51 3o 16.0 3200.0 KNOWN 
23. 5120.6 75,0 014289 RAOWN 21837 (L838 49 32 31 22.0 5120.0 KNOWN 
30.0 3300.0 70,0 0.0694 KNOWN 9,689 «6,251 ——St, 88 88 ed RUNS 
12.0 4800.0 60,0 11.6306 KNOWN 0.150 0,097 35 34 33 12,0 4800.0 60,0 11,6306 KNOWN 
30.0 3400.0 70,0 0,0715 KNOWN 6,677 4,308 56 33 35 30.0 3400.0 0 0,0745 KNOWN 
16.0 4800.0 80.0 1.6627 KNOWN 1115 0,719 - 37 ue 3 16.0 4800.0 ~1,6827 KNOWN 
16.0 3660.0 50,0 3.0778 KNOWN 2,072 1,337 60 55 3 16.0 3680.0 3.0778 KNOWN ° 
12.0 5600.0 50,0 19,0122 KNOWN nis Te 59 34 63 12.0 5600.0 19,0122 KNOWN 0,237 0,453 
3o.0 1800.0 70,0 0.0578 KNOWN 3.375 2,177 62 33 36 30.0 1800.0 KNORR Fy = 
16.0 2400.0 70,0 1.0771 KNOWN 16673) 1.209 61 35 37 16.0 2400.0 KNOWN ee 
12.0 2700.0 60,0 6,5422 KNOWN 0,934 0,603 100 3% 66 12.0 KNOWN oo 
12.0 2000.0 50.0 6.7901 KNOWN 0,653 63 36 v7 Ie ~~ KNOWN trie 
30.0 2400.0 70,0 0.0504 KNOWN 1,468 5 3o 41 30.0 KNOWN 
12.0 2700.0 50.0 9.1666 KNOWN 0,797 =< 64 a” 38 12.0 9.1666 KNOWN 
12.0 2700.0 50,0 9.1660 KNOAN 0,477 be 7 66 12.6 vss 
20.0 2080.0 40.0 0.8667 KNOWN 2,102 70 39 38 20,0 7 KNOWN 2,283 1,473 
16.0 2000.0 50,0 1,6727 KNOWN 1,103 sae 69 38 57 16.0 1,6727 KNOWN 41211 0,784 
20.0 1760.0 60,0 0.3544 KNOWN 0,356 65 38 67 2.0 0, 3345 KNOKN ’ ath Td 
12.0 3660.0 50,0 12,4937 KNOWN 0,643 7 39 40 12.0 12,4937 KNOWN 0,702 
24.0 4000.0 40-0 0.7047 KNOWN 3,038 : 73 41 39 24.0 0.7087 KNOMN 3,317 
12.0 4800.0 50,0 16.2962 KNOWN 0,556 72 42 39 12.0 IS, 2987 “KNUMN 0, OLE 
14.0 2000.0 60.0 1.1938 KNOWN 0,007 66 57 40 16.0 1,1938 KNOWN 0,057 
36.0 2400.0 70,0 0,0208 KNOWN 0,024 76 42 41 36,0 0,0208 KNOWN 2,301 
16.0 3000.0 70.0 1.3464 KNOWN 2,436 7 56 41 16.0 “1, 3464 KNOWN 1,270 
12.0 6500.0 50,0 22.0677 KNOMN 0,140 ” 42 “4 12.0 22,0677 KNOWN 0.291 
12.0 3400.0 50.0 11-5431 KNOWN 0,344 67 43 57 12.0 11,5432 KNOWN 0,377 
20.0 1600.0 60,0 0.3222 KNUMN 1,055 102 67 43 20.5 0.3222 KNOWN 1,154 
16.0 8000.0 100.0 1.8560 KNOWN 1.279 78 45 44 16,0 1,8560 KNOWN 1,430 
16.0 9600.0 70,0 4.3085 KNOWN 0,577 — 9 “4 46 16,0 KNOMN 0,771 
14.0 2400.0 50,0 2.0073 KNOWN 1,107 97 64 44 16.5 =a KNOWN 1, 324~ 
14.0 9600.0 110,0 1,8672 KNOWN 1,605 80 “> 46 16.0 KNOWN 
14.0 6240.0 80.0 2.1875 KNOWN 1,492 82 65 45 16.0 KNOMN 
14.0 900.0 55.0 0,63510 KNOMN 1,014 96 46 4? 16.6 KNOWN 
12.0 2400.0 55.0 6.8509 KNOMN a? 50 “7 12.0 KNOWN 
12.0 $600.0 55,0 15,9588 KNOWN 83 4? 65 12.0 oe KNOWN 
24.0 2400.0 0.0476 KNOWN BS 46 a9 24.0 “U,0475 KNOWN 
24.0 2240.0 0.0444 KNUMN a8 Su 48 24.0 0.0444 KNOWN 
46.9 11590.0 1.6422 KNOWN rr “0 53 16.0 KNOWN 
24.0 3690.0 0.0714 ANU 4 ay 65 24,0 o.o714 KNOWN 
24.0 3000.0 0.4233 KNOWN vu sy So 24,0 0.4233 KNOWN 
12.0 8000.0 11,3645 KNOWN 9 so 63 12.0 11,5645 KNOWN 
24.0 2400.0 0.3586 KNOMN o1 52 59 24,0 0, 3386 ~ KNOWN 
20.0 16000.0 0.7707 KNOMN a? 6> Sa 20.0 0.7707 KNOWN 
44.0 3000.0 2.5091 KNOMN 36 b> 64 16.0 2.5091 KNOWN 
42.0 600.0 3.3005 KNOWN a1 39 38 12.0 3.3005 KNOWN 
12.0 240.0 6.1481 ANUAN 96 oe 63 12.0 6.1461 KNOGN 
12.0 1400.0 3.3922 KNOWN 102 oe 07 12.0 3.3922 KNOWN 
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STUDY DAY: THURSDAY, JUNE 23, 1966 


ELEVATION © CUNSUMFTION = STATUS TOT 
INVERT FT crs MgO CONS Fr Ha 
U) 112,0 2,610 2,168 KNOWN 259,2 
0 60.0 “0,803 *0,519 KNOWN 243,/ 
18 40.0 4.239) =2,735 KNOWN 242.9 
f 110,0 KNOWN 239,0 
\) 140,0 KNOWN 235,9 
a1 40,0 KNOWN 242.0 
0 95,0 KNOWN 240,24 
L) 30,0 246.2 
12 80,0 KNOWN 247.4 
0 100.0 KNOWN 255,u 
U) 50.0 KNOWN 244,2 
0 40,0 KNOWN 246,0 
a5 125.0 KNOWN 246,¢ 
0 30,0 KNOWN 232,2 
0 20,0 KNOWN 239,4 
26 20.0 KNOWN 239,0 
23 20,0 KNOWN 239,4 
i) 40.0 KNOWN 244,> 
0 20.0 KNOWN 236,/ 
t) 20,0 KNOWN 236,7 
0 20,0 KNOWN 254,86 
0 20.0 KNOWN 232,2 
4 20,0 KNOWN 231,1 
0 20.0 KNOWN 214,2 
0 20,0 KNOWN 214.0 
42 20,0 KNOWN 214,6 
0 20,0 KNOWN 215,2 
0 25.0 KNOWN 227.2 
0 20,0 KNOWN 214,1 
0 20,0 KNOWN 229.2 
9 40.0 KNOWN 231,> 
54 95.0 KNOWN 236,68 
0 110.0 KNOWN 232,53 
60 79.0 KNOWN 232.0 
61 80.0 KNOWN 230,21 
rt) B0.0 KNOWN 229.9 
66 75.0 KNOWN 222.0 
65 60.0 KNOWN 217.6 
72 20,0 KNOWN 222,¢ 
0 20.0 KNOWN 214,7 
74 70.0 KNOWN 229,9 
0 40.0 250,0 
0 20.0 KNOWN 21/7,0 
97 50.0 KNOWN 225.6 
b) 40.0 KNOWN 231,68 
t) 60.0 KNOWN 225, 
0 40,0 KNOWN 239,93 
0 70.0 KNOWN 240,35 
4 110.0 KNOWN 236,80 
99 60.0 KNOWN 242,2 
43 20,0 = KNOWN 235.9 
0 80.0 254.6 
o 120.0 KNOWN 237,2 
0 120.0 KNOWN 234,1 
0 60.0 KNOWN 248,4 
9 100.0 232,° 
i) 23,0 KNOWN 214,/ 
0 73,0 KNOWN 243.4 
0 60.0 KNOWN 247,6 
0 40.0 KNOWN @4i,. 
oO) 180.0 KNOWN 244,/ 
i) 45.0 KNOWN 245,0 
0 100,0 KNOWN 226,9 
9 90,0 KNOWN 228,/ 
87 105.0 RNOWN 237,3 
0 60.0 KNOWN 222,06 
0 60.0 KNOWN 217,39 
DIAMETER LENGTH HAZEN (C)  KESISTENCE = STATUS 
INCHES FeeT COEFFICIENT ReEF(D+L.C) MES 
16.0 4000.0 55,0 2,8046 KNOWN 
12.9 1800.0 70,0 3.2793 KNOWN 
12.0 4800.0 70,0 6.7448 KNOAN 
16.0 600.0 70,0 0,3590 KNOWN 
24.0 1600.0 60.0 0.1326 KNOWN 
56.0 1800.0 60,0 0,0207 KNOWN 
12.0 4000.0 65,0 8,3581 KNOWN 
20.0 5120.0 70,0 0.7751 KNOWN 
30.0 5400.0 60.0 0.1509 KNOWN 
12.0 1900.0 55,0 5.4078 KNOWN 
36.0 3400.0 75.0 0.0259 KNOWN 
36.0 1600.0 70,0 0.0138 KNOWN 
16.0 2000.0 7540 0.7900 KNOWN 
12.0 3200.0 55.0 9.1079 KNOWN 
36.0 1760.0 75,0 0.0134 KNOWN 
16.0 3400.0 45,0 3.4556 KNOWN 
36.0 5000.0 70-0 0.0432 KNOWN 
24.0 2400.0 65,0 0.1715 KNOWN 
16.0 3200.0 50.0 2.6763 KNOWN 
36.0 2400.0 75.0 0.0163 KNOWN 
36.0 1920.0 60,0 0.0221 KNUMN 
42.0 1920.0 70,0 0.0078 KNOWN 
36.0 4700.0 60,0 0.0541 KNOWN 
16.0 3700.0 45,0 3.7605 KNOHN 
24.0 2400.0 45,0 0,3586 KNOWN 
12.0 2600.0 45,0 10,7268 KNOWN 
14.0 800.0 45.0 0,8131 KNNUAN 
16.0 4400.0 45.0 4.4720 KNOWN 
48.0 3200.0 110,0 0.0030 KNOWN 
48.0 10400,0 110,0 0,0096 KNOWN 
16.0 2400.0 50,0 2,0073 KNOAN 
16.0 5000.0 60.0 2.9845 KNOWN 
20.0 800.0 70,0 O,1211 KNOWN 
24.0 1200.0 50,0 0.1593 KNOWN 
20.0 3400.0 70.0 0.5147 KNOWN 
30.0 1760.0 40,0 0,1042 KNOWN 
44.0 7000.0 70,0 0.0226 KNOWN 
20.0 4500.0 70.0 0,6813 KNOAN 
42.0 7200.0 70.0 0.0294 KNOWN 
20.0 1440.0 65,0 0,2500 KNOWN 
16.0 1000.0 70,0 0.4486 KNOWN 
20.0 1700.0 70,0 0.2574 KNOWN 
20.0 1760.0 70.0 0.2665 KNOWN 
16.0 750.0 50.0 0.6273 KNOWN 
30.0 3300.0 40.0 0.1953 KNOKN 
16.0 5050.0 60.0 1.8206 KNOWN 
16.0 5600.0 60,0 3.3427 KNOKN 
30.0 3200.0 50,0 0,12535 KNOWN 
16.0 3050.0 70,0 1.3689 KNOWN 
16.0 4800.0 75,0 1.89621 KNOWN 
16.0 3050.0 70,0 1.36089 KNOWN 
16.0 $300.0 70,0 21,4811 KNOAN 
14.0 1600.0 70,0 0.7281 KNOWN 
16.0 4800.0 70,0 2.1543 KNOWN 
16.0 3840.0 70.0 1.7234 KNOWN 
14.9 1600.0 75,0 0,6520 KNOWN 
16.0 3200.0 50.0 2.6763 KNOAN 
22.0 5120.0 75.0 0.4289 KNOWN 
30.0 3300.0 70,0 0,0694 KNOWN 
12.0 4800.0 60,0 11,6506 KNOWN 
30.0 3400.0 70.0 0,0715 KNOWN 
16.0 4600.0 60,0 1.6627 KNOWN 
16.0 3680.0 50.0 3.0778 KNOWN 
12.0 5600.0 50,0 19,0122 KNOWN 
30.0 1800.0 70.0 0.0376 KNOWN 
16.0 2400.0 70,0 21,0771 KNOWN 
12.0 2700.0 60,0 6.5422 KNOWN 
12.0 2000.0 50.0 6.7901 KNOWN 
30.0 2400.0 70.0 0.0504 KNOWN 
12.9 2700.0 50.0 9.1666 KNOWN 
12.0 2700.0 50.0 9.1666 KNOWN 
20.0 2080.0 40,0 0,8667 KNOWN 
16.0 2000.0 50,0 1.6727 KNOWN 
20.8 1760.0 60,0 0,3544 KNOWN 
12-0 $660.0 30.0 12.4937 KNOWN 
24.0 4000.0 40,0 0.7017 KNOWN 
12.0 4500.0 50,0 16,2962 KNOWN 
16.0 2000.0 60,0 1.19358 KNOWN 
36.0 2400.0 70.0 0.0208 KNOWN 
16.9 3000.0 70,0 1.3464 KNOAN 
12.9 6500.0 50.0 22.0677 KNOWN 
12.0 3409.0 50.0 11.5431 KNOWN 
20.0 1600.0 60,0 0.3222 KNOWN 
16.0 6000.0 100,0 1.6560 KNOWN 
16.0 9600.0 70,0 453085 KNOWN 
16.0 2400.0 50,0 2,0073 KNOWN 
16.0 9600.0 110.0 1.8672 KNOWN 
16.0 6240.0 60,0 2.1875 KNOWN 
16.0 900.0 55,0 0.6310 KNOWN 
12.0 2400.0 55.0 6,8309 KNOWN 
12.0 5600.0 55.0 15.9366 KNUAN 
24.0 2400.0 13,0 0.0476 KNOWN 
24.9 2240.9 130,0 0.0444 KNOWN 
16.0 11500.0 150,0 1,6421 KAUN 
24.0 3600.0 130.0 0.0714 KNOKN 
24.0 3000.0 45,0 0,4233 KNOWN 
12.0 8000.0 60.0 11,3645 KNOWN 
24.0 2400.0 45.0 0,3386 KNOAN 
20.0 16000.0 150.0 0.7707 KNOWN 
16.9 $000.0 50,0 2.5091 KNUAN 
12.0 600.0 45.0 3.3005 KNOWN 
12.9 2400.0 59,0 8.1462 NON 
12.0 1400.0 60.0 5.3922 KNUWN 


HEAD 


KNOWN 


KNOWN 


KNOWN 


KNOWN 


ELEVATION 


124,53 
163,7, 
202.9 
129.0 

95.9 
205.0 
15404 
216.2 
167.4 
153.0 
194.2 


124.2 
202.2 
219.4 
219.0 
219,4 
204.5 
216,7 
216.7 
214,8 
212.2 
211.4 
194,2 
194,60 
194.6 
193,2 
202.2 
19444 
209.2 
191.5 
141.6 
122,3 
157.0 
156.4 
149,9 
150,8 
157.6 
202.2 
194,7 
159.9 
190.0 
197.0 
175.6 
191.8 
163.0 
199,5 
170.3 
128,8 
182.2 
215.9 
174.6 
117.2 
11441 
188,4 
132.6 
169,7 
170.4 
187.6 
20141 

64,7 
20010 
128,9 
13847 
i32,3 
162.6 
157.5 


== DISCHARGE -+ 


crs 


1,242 
1,476 
0,907 
1,459 
3,505 
12,037 
1,147 
2,258 
5,851 
0,741 
20,865 
15,466 
1,066 
0,631 
10,842 
0,623 
6,016 
1,479 
0,058 
2,206 
9.039 
16,463 
12,210 
0,724 
2,324 
0,575 
1,219 
0,820 
32,079 
33,954 
0,762 
0,430 
2,068 
1,627 
2,249 
7,346 
16,533 
2,113 
15,166 
0,675 
0,140 
1,802 
1,754 
2,161 
4,876 
0,746 
1,245 
4,353 
0,267 
2,824 
0,626 
0,963 
0,862 
2,608 
0.677 
2,848 
1,642 
3,873 


MGD 


0,801 
0,952 
0.585 
0,941 
2,264 
7,766 
0.740 
1,457 
3,775 
0,478 
13,474 
9,992 
0,668 
0,407 
6,995 
0,531 
3,862 
0,954 
0,037 
1,423 
5.832 
11,911 
7,878 
0,467 
1.499 
0,371 
0,787 
0,529 
20,696 
21.906 
0,492 
0,277 
1,347 
1,176 
1,451 
4,740 
11,957 
1,363 
6,507 
0,565 
0,090 
1,163 
1,132 
1,394 
3,146 
0,464 
0,803 
2,609 
0,165 
1,622 
0,404 
0,622 
0,556 
1,611 
0,437 
1,638 
1,059 
2.499 
6.177 
0,075 
4,065 
0,701 
1,591 
0,244 
1,609 
1,358 
0,691 
0,469 
0,244 
0,606 
0,363 
1,571 
0,667 
0,302 
0.492 
2,340 
0.432 
0,127 
1,761 
0.946 
0.271 
0,268 
0,857 
1,237 
0,463 
0,822 
1.483 
1,063 
O,744 
0.390 
0,223 
4,114 
4,955 
0,629 
3,356 
2.563 
0.704 
3,304 
1,368 
1.963 
0.529 
0,087 
0.804 


WEALD = STATUS PHESSUKE WEAD 


FT 


3, NUDE 


“ee 
Poe evowseny 


CONNECTING PIPE 


NUMBERS 
1 16 17 
1 3 4 
a 8 2 
21 50 «52 
51 33 «58 
4 5 6 
6 6 7 
B fo t) 
id ? 9 
9 105 Q 
4493 «43 
14° 145034 
16 30 «(90 
17 2 46 
18 20 Ss) 
19 20 «24 
212 22 «#24 
10 22 92 
24° 25° «45 
26 25 41 
27) 95 «(28 
95 29 52 
28 29 «44 
35) 33 0 
35 37 t) 
37, 38 40 
3889 0 
$2033 48 
40 39 0 
44°42 «43 
460-48 49 
52. 53 49 
24 35 56 
58 55 57 
26 57 62 
62 63 75 
61 63 64 
64° 70 69 
70 74 73 
71 68 «60 
75 73 76 
72, 76 #77 
67 102 0 
77: 78 79 
76 80 82 
79 60 9 
96 47 B83 
96 65 BA 
65 86 84 
47 68 31 
23°45 44 
10S 340 94 
86 B) b) 
87 9 9 
60 36 6 
74 ) n) 
69 68 67 
12° 93 61 
310692~=«OB4 
13 0 0 
30 692 t) 
CAMS) eee es 
59 99 «98 
97 36 .98 
B2 6s «Ba 
100 66 101 
65 102 101 
FROM fo 
NODE NODE 
2 1 
15 1 
a 14 
2 3 
6 2 
6 3 
3 14 
3 15 
3 16 
4 5 
13 4 
4 32 
32 5 
3 34 
is 6 
9 6 
13 6 
6 61 
6 62 
6 7 
9 7 
6 18 
10 9 
9 58 
52 10 
12 11 
56 11 
11 60 
12 13 
52 12 
13 62 
14 31 
15 16 
17 16 
{6 20 
16 21 
18 17 
17 19 
17 51 
61 16 
19 20 
19 51 
20 51 
21 22 
21 23 
22 23 
22 26 
235 3o 
e4 25 
26 24 
26 25 
26 27 
26 29 
so 26 
2y 27 
31 268 
51 30 
32 31 
32 33 
33 34 
3s 35 
34 35 
55 ue 
34 63 
35 36 
3> 37 
3> 66 
36 RPA 
41 36 
AT 38 
37 66 
39 38 
36 57 
36 67 
39 40 
41 39 
42 39 
7 40 
42 4) 
56 41 
42 44 
43 57 
67 43 
“> 44 
44 46 
64 44 
4> 46 
65 45 
48 47 
50 47 
47 65 
46 49 
50 46 
49 53 
49 65 
59 50 
Su 63 
52 59 
65 54 
55 64 
59 568 
6s 64 
50 67 


& 
IN 


20° 
PS9299399K4 030000455 


OLAMETE 
TNCHE’ 


16.0 
12.0 
12.0 
16.0 
24.0 
36.0 
12.0 
20.6 
30.0 
12.0 
36.0 
36,0 
14.0 
12,0 
36.0 
16.0 
34.0 
24.0 
16.0 
36.0 
36.0 
42.0 
34.0 
16.0 
24.0 
12.0 
16.0 
16.0 
48.0 
43.0 
16.0 
16.0 
20.0 
24,0 
20-0 
30.0 
44.0 
20,0 
42.0 
20,0 
16.0 
20.0 
20.0 
16,0 
30.0 
14,0 
16.0 
30.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
22,0 
30.0 
12.0 
30-0 
16.0 
16.0 
12,0 
30.0 
16.0 
12.9 
12.0 
30.0 
12.0 
12.0 
20.0 
16.0 
20.0 
12.0 
24.0 
12.0 
16.0 
36.0 
16.0 
12.0 
12.0 
20.0 
16.0 
16.0 
16.5 
16.0 
16.0 
16.0 
12.0 
12.0 
24,0 
24.0 
14.0 
24.0 
24,0 
12.0 
24,6 
20.0 
16.0 
12.0 
12.9 
12.0 


TABLE - 8H810 


10:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 
EVATION = CONSUMPTION * STATUS TOT HeAD 
VERT FT crs mao CONS FT Hao 
115,0 "2,642 +4,186 KNOWN 237,5 
60,0 "0,820 *0,529 KNOWN 241.4 
40,0 "4.286 *2,765 KNOWN 240.6 
110.0 "4,704 =3,035 KNOWN 237,? 
140.0 1,160) *0,749 KNOWN 234,7 
40,0 "0,609 KNOWN 242,9 
95,0 "0,428 KNOWN 244,0 
Mt) M221 zany 
40,0 "1,640 KNOWN 245.4 
100.0 9 6 KNOWN 251,92 
50,0 KNOWN 
60,0 KNOWN 246,) 
1259,0 “3,439 KNOWN 244,7 
“~Ju, 0 1,640 KNOWN 79,6 = 
20.0 "0,186 KNOWN 236,3 
20,0 “0,186 KNOWN 232.7 
20,0 “1.439 KNOWN 236,1 
40,0 70,620 KNOWN 242,0 
20,0 70,186 KNOWN 232,06 
20,0 0.696 KNOWN 232.8 
20,0 “0,556 KNOWN 230.9 
20,0 ~0,186 KNOWN 228,21 
20,0 71.423 KNOWN 226,6 
20.0 -2.723 KNOWN 208,2 
20,0 “0,959 KNOWN 205,0 
20,0 =0,387 KNOWN 208.5 
20.0 “1,748 KNOKN 207,0 
25.0 71.362 -0,878 KNOWN 225.4 
20.0 KNOWN 207,9 
20,0 KNOWN 224,4 
40,0 KNOWN 229,0 
95.0 -0.959 -0,619 KNOWN 235.5 
110,0 “3.094 -1,996 KNOWN 231,0 
75,0 71.748 1,128 “NOWN 231.4 
80,0 71.748 *1,128 KNOWN 229,08 
80.0 71,362 =0.876 KNOWN 229,7 
75,0 71,362 +0,878 KNOWN 225,4 
60.0 71.563 -1,008 KNOWN 216.8 
20,0 71.160 -0,749 KNOWN 221,6 
20,0 -1,068 -0,689 KNOWN 215,2 
70,0 -0,959 =0,619 KNOWN 229,7 
40,0 5.385 3.473 230,0 
20,0 70.959 -0,619 KNOWN 216,21 
50,0 -3,187 *2.056 KNOWN 222.8 
40,0 2.429 1,567 KNOWN 229,4 
60,0 73.141 2,026 KNOWN 220,2 
40,0 71,362 =0,878 KNOWN 239,21 
70,0 70.201 *0,130 KNOWN 239,8 
110,0 “0,201 0,130 KNOWN 238,35 
60,0 5.879 = =3.793 <NOWN 241.9 
20,0 716,634 -10,661 KNOWN 231,94 
80,0 44.419 28,657 254.1 
120,0 “0.959 =0,619 KNOWN 236,7 
120.0 2.135 41.378 NOWN 235,35 
60,0 5.709 3,683 KNOWN 248,4 
100,0 1.017 0,656 231.1 
22.0 71,565 -1,008 KNOWN 215,6 
75.0 70,387 -0,250 KNOWN 245.2 
60,0 70.387 -0,250 KNOWN 246,58 
40,0 70.959 ~0,619 KNOWN 237.4 
KNOWN 242,4 
=5.819 KNOWN wo 
-0,688 KNOWN 227,2 
71.1268 KNOWN 226,8 
“1,128 KNOWN 236,0 
60.0 “0.387 -0.250 KNOWN 222.1 
60,0 70,387 =0,250 KNOWN 216,7 
R LENGTH HAZEN (C) RESISTENCE ~ STATUS 
s FEET COEFFICIENT R¥FUD+L+C? RES 
4000.0 55.0 2.8046 KNOWN 
1800.0 70,0 3.2793 KNOWN 
4800.0 70.0 8.7448 KNOWN 
800.0 70,0 0,3590 KNOWN 
1600.0 60.0 0.1326 KNOWN 
1800.0 60.0 0,0207 KNOWN 
4000.0 65.0 8,3581 KNOWN 
5120.0 70,0 0,7751 KNOWN 
5400.0 60.0 0,1509 KNOWN 
1900.0 55,0 5.4078 KNOWN 
3400.0 75,0 0.0259 KNOWN 
1600.0 70,0 09,0138 KNOWN 
2000.0 75.0 0.7900 KNOAN 
3206.0 55,0 9,1079 KNOWN 
1760.0 75,0 0.0134 KNOWN 
3400.0 45,0 3, 4556 KNOWN 
5000.0 70,0 0.0432 KNOWN 
2400.0 65,0 0,1715 KNOWN 
3200.0 50,0 2.6763 KNOWN 
2400.0 75,0 0,0183 KNOWN 
1920.0 60,0 0,0221 KNOWN 
1920.0 70,0 0,0078 KNOWN 
4700.0 60,0 0.0541 KNOWN 
3700.0 45,0 3,7605 KNOWN 
2400.0 4540 0,3386 KNOWN 
2600.0 45,0 10,7268 KNOWN 
800.0 45,0 0.6132 KNOWN 
4400.0 45,0 4,4720 KNOWN 
3200.0 110.0 0,0030 KNOWN 
10400,0 110,0 09,0096 KNOMN 
2400.0 50,0 2.0073 KNOKN 
5000.0 60,0 2,9845 KNOWN 
800.0 70,0 0.1212 KNOWN 
1200.0 50,0 0,1393 KNOWN 
F 3400.0 70.6 0.5147 KNOWN 
1760.0 40,0 0,1042 KNOWN 
7000.0 70.0 0,0226 KNOWN 
4500.0 70,0 0,6813 KNOWN 
7200.0 70.0 0,0294 KNOWN 
1440,0 65,0 0,2500 KNOWN 
1000.0 70,0 0.4488 KNOWN 
1700.0 70,0 0,2574 KNOWN 
1760.0 70,0 0.2665 KNOWN 
750.0 50,0 0.6273 KNOWN 
3300.0 40,0 0,1953 KNOWN 
3050.0 60,0 1,6200 KNOKN 
5600.0 60,0 3.3427 KNOWN 
3200.0 50,0 0,1255 KNOWN 
3050.0 70,0 1,3689 KNOWN 
4800.0 75,0 1,8961 KNOWN 
3050.0 70,0 1.3689 KNOWN 
3300,0 70,0 1.4611 KNOKN 
1600.0 70,0 0,7181 KNOWN 
4600.0 70,0 2,1545 KNOWN 
5840.0 70,0 1.7234 KNOWN 
1600,0 75,0 0.6320 KNOWN 
3200.0 50,0 2.6763 KNOWN 
5120.0 75,0 0,4289 KNOWN 
3300.0 70.0 0,0694 KNOWN 
4800.0 60,0 11,6506 KNOWN 
3400.0 70,0 0.0715 KNOWN 
4800.0 60,0 1,6827 KNOWN 
3680.0 50.0 3.0778 KNOWN 
5600.0 50,0 19,0122 KNOWN 
1600.0 70,0 0,0378 KNOWN 
2400.0 70,0 1.0771 KNOWN 
2700.0 6040 0.5422 KNOWN 
2000.0 50,0 6.7901 KNOWN 
2400.0 70,0 0.0504 KNOMN 
2700.0 50,0 9,1666 KNOWN 
2700-0 50.0 9.1666 KNOWN 
2080.0 40,0 0.6667 KNOWN 
2000.0 50.0 1.6727 KWON 
1760.0 60,0 0,3544 KNOWN 
3660.0 50,0 12,4937 KNOWN 
4000.0 40,0 0.7047 KNOWN 
4800.0 50.0 16,2962 KNOWN 
2000.0 60,0 1,1936 KNOHN 
2400.0 70.0 0,0208 KNOWN 
3000.0 70,0 11,3464 KNOWN 
6500.0 50,0 22,0677 KNOWN 
3400.0 50,0 11,5431 KNOWN 
1600.6 60.0 0,3222 KNOWN 
6000.0 100,0 1,8560 KNOWN 
9600.0 70,0 4.3085 KNUAN 
2400.0 50,0 2,0073 KNOHN 
9600.0 110,0 1,6672 KNOWN 
6240.0 80.0 2.1675 KNOWN 
900.0 55,0 0.6310 KNOKN 
2400.0 55,0 6,8309 KNOAN 
5600.0 55.0 15,9386 KNOWN 
2400.0 130,0 0,0476 KNOWN 
2240.0 130,0 0,0444 KNOMN 
11500.0 130,0 1.6421 KNOWN 
3600.0 130,06 0,0714 KNOWN 
3000.0 45,0 0.4233 KNOMN 
8000.0 80,0 11,3645 KINOHN 
2400.0 45,0 0,3386 KNOWN 
16000.0 130.0 0.7707 KNOWN 
3000.0 50,0 2,5091 KNOWN 
600.0 45,0 3.3005 KNOWN 
2400.0 50,0 8.1481 KOUAN 
1400.0 60,0 3.3922 ANUHN 


STATUS PRESSURE HEAD 
WEAD = ELEVATION FT 
TS 
citer) 
200.6 
127.7 
—— ygty-—— 
202.9 
14940 
KNOWN Bae 
165,4 
KNOWN 
KNOWN 
KNOWN 


+> DISCHARGE =» 


STOP Ss ROD 
11227 0,792 
1386 0,998 
0,932 0,602 
1,617 1,043 
3,664 2,364 = 
12,851 6,291 
1,155 0,745 
2,514 1,622 
6.514 4,202 
0,720 0,465 
20,616 13,303 
15,192 9,804 
1,015 0,655 
0,575 0,374 = 
10,639 6,864 
0,644 0,545 
7,459 4,612 
1,805 1,164 
0,043 0,008 
1,456 0,939 
94601 6,194 
19,765 12,754 
12,644 8,286 
0,759 0,490 
2,968 1,928 
0,671 0.433 
1,433 0,925 
0,959 0,619 
33,996 21,933 
36,199 23,354 
0,939 0,606 
0,447 0,288 
2,328 1,502 
15779-14148 
2,531 1.633 
7,904 5,099 
20,146 12,997 
2,332 1,504 
14,596 9,447 
1,201 0,775 
0,131 0,085 
2,015 1,300 
14966 1,268 
2,260 1,458 
5,288 «3,442 
0,876 0,565 
14198 0,773 
4,741 3,059 
0,355 0,229 
3,078 1,986 
0,605 0.390 
1,028 
0,922 
2,944 
04721 
3,244 = 
14743 
4,357 
8,864 
0,094 
5,676 
0,987 
2,512 
0,442 
1,691 
2,131 
1,093 
0,779 


TABLE - SHS11 


11:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 


TABLE - SHS12 


12:00 HRS 


STUDY DAY: THURSDAY, JUNE 23, 1966 


NODE CONNECTING PIPE ELEVATION ~- CONSUMPTION = STATUS TOT HEAL = STATUS PRESSURE HEAD NODE CUNNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAU = STAIUS PRESSURE HEAL 
“WURBERS TNVERY FT CFS Lr) TORS HEAD ELEVATION NUMBERS INVERT FT crs 4GD CONS FT HWe0 WEAD ELEVATION FT 
1 » Sime \ Bee Ye g ] 115.0 -2.042 =1,318 KNOWN 235.5 120.3 1 428 4? t) 11>,0 “1.688 -1.218 KNOWN 237.0 122.0 
ae a ee PO 60.0 70.915 -0.589 KNOWN 739.8 7 179.8 2 et See a 60,0 70.836 -0.539 KNOWN = 241.2 161.1 
3 » 5 2 48 40,0 .784 +3084 KNOWN 238.8 198.8 pees Fs ea et . =T.379 = 2.825 KNOWN 2407 200.2 
4 51 50 52 0 110.0 +230 3,374 KNOWN 236.8 4 d1 50 52 0 110,0 74.796 -3.094 KNOWN 23/,9 127.9 
—r si 3338 TL 1,099 =0,709 KNOWN 234.1 5 D153 58 0  140,0 =1.099 -0.709 KNOWN 232.3 95.3 
é rie verter 40.0 0.681 *0.439 KNOWN 241.4 —s FS a = 084 = 0,409 KNOWN 242,7 Teo we eerste 
7 6 8 ? r .449  =0.289 KNOWN 242.9 7 6 8 ? f) 95.0 70.418 =0.270 KNOWN 
t ew io 0 Oo “22.420 «135.8130 242,35 KR OWN 8 @ in 0 lo 30.0 23.357 15.069 
9 as. 7 69 32 “1.826 1,178 KNOWN 244.1 — its eo ke 60,0 =1.671 -1.078 KNOWN 
10 widas-0, 60 Ja 9.871 369 KNOWN 250.6 10 9103 0 0 100.0 9.871 6,369 KNOWN 
5 ae Gees =1.145--0.739 KNOWN 240,90 i 24. 99.030 50,0 “1.160 +0.749 KNOWN 
12 1425 «034 0 =1.516 -0,.978 KNOWN 246.0 7 Oe 0 60,0 71.547 -0,998 KNOWN 
13 16 50 90 415 +419 -2.206 KNOWN 245.8 13 16 50 90 «15 125.0 73.497 =2.256 KNOWN 
——Ty 746 8 31,826 =1,178 KNOWN 111.37, =o Pe ae 14 17_ 2 44 8 30.0 1.671 +1.078 KNOWN 
15 18 20 0 0 =0.1866 -0,120 KNOWN 234.5 15 ie zo 0 0 20.0 =0.166 =0.120 N 
16 19 20 21 26 =0.186 -0.120 KNOWN 233,/ 16 19 20 21 26 20.0 -0.186 ~0,120 KNOWN 
c. af see ees eared =1.594 =1,026 KNOWN 5 17 21.22 24 23 20,0 71.454 -0,938 KNOWN 
18 10 22 92 «0 -0.913 -0,589 KNOWN 240.4 0 40.0 “*0.539 KNOWN 
19 2425 45 Oo =0.186 -0.120 KNOWN 230.6 19 24°25 45 0 20,0 “0.120 KNOWN 
cr 0 =0.743 =0,479 “KNOWN 73v.6 20 26.23 43 0 20.0 “0,499 KNOWN 
21 27 95 26 06 +372 =0.240 KNOWN 228.8 21 27 95 28 «OO 20.0 =0.250 KNOWN 
22 95 29 32 0 0.166 0.120 KNOWN 225.9 22 95 29 32 0 20.0 -0.120 KNOWN 
“23. ©8 29 44 0 1.470 -0.948 KNOWN 224.7 23 28 29 «44 0 20,0 =0.988 KNOWN 
24 35 330C«0 8 72.723) +1.757 KNOWN 206.2 24 3 33 0 20.0 =1.777 KNOWN 
25 EB per 70.975 =0,629 KNOWN 205.8 25 35 37 «6 oo 20,0 =0,639 KNOWN 
uae 37 38 40 42 =0-567 -0,250 KNOWN “206.5 =" 26 37. 38 40 42 20.0 =0+250 KNOWN 
27 38 390 0 74.748) =1.128 KNOWN 204.8 ae? ws 0 0 . 764 1,138 KNOWN 
28 32_33 46 Oo “1.362 =0,878 KNOKN 221.6 28 $2 33 48 «0 25.0 70.878 KNOWN 
ar) =0,20f -0.130 KNOWN 7 29 4039 0 0 20.0 0,130 KNOWN 
30 44 42:43—0~«O8 +3,682 2.376 KNOWN 222.0 30 Ww a2 435 20.0 2.496 KNOWN ~~ 222.8 
31 46 48 49 0 =1,563  =1,008 KNOWN 227.2 31 46 48 49 «00 40.0 71,008 KNOWN 
32 32 53 49°~«*S4 =0.913  -0,569 KNOWN 334.8 32 52 S3 49 S54 95.0 70.5869 KNOWN 
33 54 55 56 0 72,940 =1,897 KNOWN 231.3 5 on aT 
34 56 55 57 60 “1.656 1,068 KNOWN 231.4 34 58 55 57 60 75.0 71.640 *1,058 KNOWN 
ce | ecient mal} ar gett =. 656 1,068 KNOWN 22,7 35 56 57 62 61 80.0 71.640 =1,.058 KNOWN 
36 62 63 75 0 -1,284 0.829 KNOWN 229.7 eee 75 BL ZEV 0.819 KNOWN 1.0 
37 61 63 64 66 71,284 -0,629 KNOWN 225.7 37 61 63 64 66 75.0 “1.269 -0,819 KNOWN 
Td i =1.470=0.948 KNOWN see | 3864 70 69 «65 60,0 71.454 70.938 KNOWN 
39 70 71 73 (72 “4.176 +0,759 KNOWN 221.9 Fy A Sie uate peat i Oy 20,0 =1.178  =0.759° KNOWN 
40 1 et er “1,099 0.709 KNOWN 214,2 40 71 68 0 0 20.0 “1.160 0,749 KNOWN 
A omit S. TOL emcee 0.913 -0,589 KNOWN : 41 75 FS 70 74 70,0 70.915 0.569 KNOWN 
42 72 20.770 OG 5.737) 3,701 230.0 KNOWN = 42 7 76 7% oO 40.0 7.3556 4.746 
43 67102, 0 0 =0,975 =0,629 KNOWN 216, 43 67 102 9 Oo 20,0 =0.990 0,639 KNOWN 
le AE A A, I =3.3if -2.136 KNOWN 222,35 = = a4 77-78 +79 ~=97 50,0 +3.466 -2.236 KNOWN 
45 78 60 82 6 2.243 1,447 KNOWN 228.9 Bhs 78 60 82 oO 40.0 ° 
46 79 60 0 0 73,187 -2.056 KNOWN 219.5 46 79: Oo 8B 60.0 +2.046 KNOWN 
eer bf ye 47 8S 0 =1.284 -0.829 KNOWN ’ 47 96 47 83 OO 40,0 0.819 KNOWN 
48 96 85 68 0 70,166 -0.120 KNOKN 241.0 a te vs wo ww oO 70.0 =0.120 KNOWN 
49 85 66 84 0 70.186 0.120 KNOWN 239.2 49 85 86 84 0 110.0 70.120 KNOWN 
30 7 ee St 89 6.142 3,963 KNOWN 243,00 58 sane 50 47 68 31 99 60,0 3.983 KNOWN 
51 23.45 440 43 717,484 =11,280 KNOWN 229.6 oI 2s 45 i 20,0 “11.839 KNOWN 
52.103 34 94 46,051 29.710 253.9 KNOWN 52. «10334 80.0 43.723 28.208 255.8 KNOWN 
oO =0,913 -0.569 KNOWN 238,1 $3.66.) p08 . 
54 67 09 0 0 -2.027 =1.308 KNOWN 235.0 aT 34 U7 tre Dene 
55 60 36 0 oO 5.972 3,853 KNOWN 250,21 55 60 36 0 0 
Stew! 0 band 0.545 0.350 ae 230.1 KNOWN A 36 74:06 U8 KNOWN 
57 69 68 67 «0 “1.470 *0.948 KNOWN 214.5 37 by BB BT 
58 12,93 648 ~0.387 242.3 38 1293 61 0 
Lah | peers wee, PRE Yao =O, 387 ; 39 Ca a | 
60 13 0 0 -0.959 236.8 1) +S ae I Feo 
61 3o 92 0 0 -0,.681 240.8 61 30 920 «0 8 
wz a, a a) 0. 241.5 62 69 94 0 0 
63 59 99 98 0 “1,393 227.4 oS S099 = Wea th 
64 97 36 98 06 “1,996 226,9 64 97 36 98 0 
aa} Bz 8s Bt 87 =T.655 2377 65 62 83 84 67 
66 100 66104 0 70.372 222.4 Le ee Te ee 
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PIPE FROM [TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS == DISCHARGE -- PIPE FROM [0 DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS == DISCHARGE =~ 
FEET COEFFIC ReF(DeL+C) RES crs UD aT NODE NODE INCHES FEET COEFFICIENT R#F(D,L+C) RES crs “GD 
1 2 1 4000.0 55,0 2.8046 KNOKN 1,293 0,834 x 2 1 16,0 4000.0 55.0 2.8046 KNUAN 1.242 0.804 
PEELE RSIS ge 1500.0 5 T2793 KNUAN ’ f 16 15 1 12.0 1800.0 70.0 3.2793 KUHN 1,574 1,016 
17 1 14 4800.0 KNOWN 0.924 0,596 17 T bc 12.0 4800.0 70,0 8.7448 KNOWN 0,929 0,599 
3 2 3 800.0 KNUMN 1,688 1,089 3 2 3 16.0 800.0 0.3590 KNOWN 1.718 
7 omy z is00.0 “KNOWN S894 2.542 x = 4 6 2 24.0 1600.0 0.1326 KNOWN 3.795 
5 6 3 1800.0 KNOWN 13,570 8,755 5 6 Ri 6.0 1800.0 0.0207 KNOWN 15,44 
2 3 14 4000.0 KNOKN 1.167 0,753 2 s 14 12.0 4000.0 8.3581 KNOWN 1,150 
10 87 sa 5120.0 KNOAN ° 1.672 18 3 15 20.0 5120.0 0.7751 KAUHN 2,680 29 
19 3 16 5400.0 KNOWN 6.718 94,335 19 S16 3o.0 5400.0 v.1509 KNOWN 6,99 T.ay- 
5 4 5 1900.0 , KNOWN 0,686 0.442 51 ‘ 1900.0 5.4078 KNOWN 0,681 0.439 
st Ty q tit 3400-0 750 3:43 . : 50 1 3400.0 KNOWN 20,008 12.908 
52 4 32 1600.0 KNOWN = 44,682 9,472 52 + 1600.0 KNOAN 14,530 ry 
53 32 5 2000.0 KNOHN 0,927 0.598 53 32 2000.0 KAUAN 0,929 0.600 
56 ae % 3200.0 KNOWN ’ . 58 5 3200.0 KNOWN 0,512 0.330 
6 7 6 1760.0 KNOWN 10,517 6.785 6 7 ~1760.0- - KNOWN 41,329" F309 
11 9 6 3400.0 KNOWN 0.860 0,555 11 9 3400.0 KNOWN 0,862 
v0 is 6 5000.0 rr. ae 90 13 5000.0 KNOWN 7.586 
30 6 61 2400.0 KNOWN 1,996 1.288 ~~ 30 6 “2400.0 “KNOAN 1,888 
9 62 6 3200.0 KNOWN 0.117 0.078 89 6 3200-0 KNUAN 0,015 
al cl) % 2400.0 KNOWN , . * _ 8 8 2400.0 KNUAN 2,204 
7 9 ? 1920.0 KNOWN 40,000 6,452 7 gy fi Ts, “1920.0 KNOWN 9.483 
10 8 18 1920.0 KNUKN 20,444 43,189 10 8 1920.0 KNOWN 21,093 
v it 9 4700.0 KNOWN {3.305 6.564 9 10 4700.0 KNOWN 12.764 
12 9 58 3700.0 KNOHN 0,619 «0.399 iz . KAOWN F 
103 $2 10 2400.0 KNOWN 3.434 2,215 103 52 2400.0 KAUN 2.892 
mame tiem 2600.0 10.7268 KNOWN 0,666 0.430 14 12 2600.0 KNOWN 0.666 
93 58 as 800.0 0.6131 KNOWN 1.438 0.928 oF 30 ~ 800.0 45.0 0.6131 KNOWN 14.469 
13 11 60 4400.0 4.4720 KNOWN 0,959 0.619 13 aL 4400.0 45.0 4.4720 KNOWN 0,975 
is iz 13 3700.0 0.0030 KNOWN YS, 4i3 22.047 eae 15 12 3200.0 110.0 0.0030 KNOWN 33,621 
a4 52 12 10400.0 0.0096 KNOWN «637,595 24,255 4 3Z 10400.0 Tito 0.0096 KROWN 
94 13 62 2400.0 2.0073 KNOWN 1,076 0,694 94 15 2400.0 50.0 2.0073 KNUAN 
46 iF RST 5000.0 “6060 2.9845 KNOWN ’ vi 46 14 5000.0 60,0 2.9845 KNOAN 
20 1> 16 800-0 70.0 0.1212 KNOXN 2.406 1.552 20 i> 600.0 70.0 0.1242 KNOMN 
21 17 16 1200.0 _—_— 50.0 0.1393 KNUAN 1.728 1.115 21 17 1200.0 50.0 0.1393 KUHN 
26 ié 20 ~ 3400.0 70.0 “0.5147 “KNOWN 2.641 31.704 26 16 3400.0 70.0 0.5147 KNOAN 
a a e ateexs 0.1042 KNOWN 6,025 5,178 arn ae 1760.0 40.0 +i04 KNOWN 
000.0 0.0228 KNOWN 20,846 43.449 22 18 7000.0 70.0 0.0228 KNUAN 1.5 
24 ome & | 7500.0 VU. 68is KNOWN ais T5357 24 vy 4500.0 70.0 016815 KNOWN 7o1520 
23 17 51 7200.0 0.0294 KNOWN 15,112 9,749 > aE > Gamay 5 ia ~~ 7200.0 3s KNOWN 15,601 
92 61 18 1440.0 0.2500 KNOWN 1.315 0.849 92 61 1440.0 KNOWN 1,254 
ry wv 20 +0 0.4468 KNOWN U.iss U0ee 7 25 19 1000.0 KNOWN 0,142 
45 19 51 1700.0 0.2574 KNOWN 2,009 1,348 a | Sen 31 1700.0 KAUAN 7.193 
41 20 51 1760.0 0.2665 KNOWN 2.037 4.314 41 20 1760 0 KNOWN 2.139 
2 “22 ° : KNOAN . Tr 95 21 750.0 KNUAN 2,283 
+ + a Sank 0.1953 KNOWN 3.479 3300.0- “KNOAN 5,552 
: 050.0 1.8206 KNUWN 0,598 29 22 3050.0 Nuw 
ya 8 5.0 5600.0 3.3427 KNOWN 2 5800.0 KNOWN tsi4goryg7 
44 23 3o 3200.0 0.1253 KNOWN 3200.0 KNOWN . .23i ‘ 
35 ” 3 $050.0. 4.3689 KNOWN 3050.0 KNUAN 0.420 0.271 
. . 4600.0 KAUAN 3.174 
37268 3050.0 1.3689 KNOWN 3050.0 RNOaN O87 
38 26: L 87h 8 26.8 3300.0 1.4641 KNOWN 3300.0 KNUAN 1,036 
ew ec 1600.0 0. 718i KNOWN 1600.0 KNOWN 0,929 
42 30 26 4600.0 2.1543 KNOKN 1800.0 
39 29 27 3840.0 1.7234 KNOHN 3640.0 KNUAN 
3s ri) > : KNUAN 1600.0 KNUAN 
43 51 30 3200.0 2.6763 KNOHN 3200.0 KNOWN 
49 32 31 5120.0 0.4289 KNOWN 5120.0 KNUAN 
3F wes HTT 0, 0604 KNOWN 3300.0 KNOWN 
“i “A = aque 11.6306 KNOWN a] KNUAN 
400.0 0.0715 KNOMN 3400.0 KNUAN 
37 hl Bb 16.0 FU0T. 1.6827 KNOWN 4600.0 KNUAN 
60 55 34 3680.0 3.0778 KNOWN 3680.0 KAUN 
59 34 sc) 5600.0 19,0122 KNOWN 5600.0 KNOHN 
wz rr | CC ee “OL OS78 KNOWN 1800.0 KNOWN 
61 3° ” 46.0 2400.0 1.0771 KNOWN | a ar | eae Y ane 2400.0 RNUGN 
ioe 35 66 12.0 2700.0 6.5422 KNOWN 2700.0 KNUAN 
ig 7 1zo oT. . 7901 ~KNORN 2000.0 RNUAN 
a “ a ecea assess 0.0504 KNOAN 2400.0 KNOAN 
ma 2.0 00.0 9.1666 KNUAN 700. NUM 
86 37 se 12. S700 —F1666 KNOWN arnece RNG 
ay * ho 20,0 2060.0 0.8867 KNOMN 2080. RNUAN 
16.0 2000.0 1.6727 KNOAN 2000, Kua 
65 AL oF “20.0 1760.0 0.3544 “KNOWN 1760.0 KADAN 
71 39 40 12.0 3660.0 12.4937 KNOAN “3660.0 KNOAN 
73 41 39 24.0 4000.0° 0.7017 KNOWN 4000.0 KNUAN 
7 12.0 00.0 16.2962 KNOHN 4800.0 KNOAN 
oe $7 40 16.0 2000.0 1.1938 KNOAN 2000.0 KNUdN 0.581 
76 42 41 36.0 2400.0 0.0206 KNOWN 2400.0 KAUAN 
bi “36 a1 16,0 3000.0 “£. 3464 KNUHN 3000.0 70.0 1.3464 KNOWN 0,618 
re e st oats aie . Bae teat Know HL. ate petehe KNOAN 0.667 
. . “ . . . ue 
102 &7 43 “f0.0 ig00.0 0.3222 KNOAN ienese th +i 32e2 beet athan 
8000.0 1.6560 KNUAN B000.0 000 1.6560 KNUAN 
9600.0 4.3085 KNOWN 9600.0 70.0 4.3085 KNUAN 
2400.0 ~ Fe 00IT KNOW 2400.0 2.0075 KNUAN 
9600.0 1.8672 KNOAN 9600.0 1.6672 KNOAN 
__ 6240.0 2.1875 KNUKN 6240.0 2.1675 KNUAN 
¥ou.0 0.6340 KNOWN 900.0 0.6310 KNOAN 
2400.0 6.8309 KNUMN 12.0 200. ~6.8309 —— KNUAN 0, 607 g 
5600.0 55.0 15.9388 KNOAN 12.0 5600.0 ANUAN 
20. TUT TTS KNOMN 55a 24.0 2400.0 KNUAN 
2240.0 130.0 0.0444 KNOAN 24.0 2240.0 KANON 
11500.0 130.0 1.6421 KNUAN 16,0 11500.0 KNUMN 
Billy 30.0 voi KNOWN 24.0 3600.0 13 KANUMN 
3000.0 45.0 0.4233 KNUAN — 40 sooo  &£xo.0 KRUAN 
8000.0 80.0 11.3845 KNOMN 12.0 8000.0 80.0 KNUAN 
2405.0 co ieee 24.0 2400.0 45.0 KAUAN 
16000.0 130.0 0.7707 KNOAN 20.0 16000.0 i30.0 KAUAN 
3900.0 = 50.0 2.5091 KNUAN 16.0 3000.0 50.0 KNUAN 
800.8 5.5 3.3005 KNOAN 12.0 600.0 45.0 KNOAN 1,108 0.715 
2400.0 50.0 reper KNOWN 12.0 2400.0 KMUAR 02958196 
1400.0 60.0 3.3922 KNOAN 12.0 1400.0 60.0 3.392 KAUAN 1.268 618 
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E : 3 5.5 2 46 40,0 4.410 ©2,845 KNOWN 240.4 20004 
3 a. 8 S46 40,0 441° =2,865 KNOWN 240,2 rina tard A s BAAS ae 8 
451 50 52 0 120,04, 858 93,134 KNOWN 238.2 6 52 $ 3.114 LL Het 
alae iy Ho, . ane iO 6 See be Mf 1 70,399 KNOWN 242.9 202.9 
6 ee ee eae 40,0 0.634 =0,409 KNOWN 242.8 ~ Hoes art att Rear SMRRnce aca oe 
? oo a ast) 95.0 70279 KNOWN 244.0 eee ag -b Ft oar haar +o 
a OR Be | aa Lay 30,0 244.0 KNOWN ne egy SEL ay a5.8 RNOWN Hee 
ee AS Dee ee te 19 9 4030 0,0 9.887 _6,379 KNOWN 281.6 ; 
10 9 103 0 —p__s408 9,871 KNOWN Heese ___ ty = or : : 
a 1 a Lee F Fi 1.097 sist KNOWN 
P BL Ad F 420 14 45 34g 80,0 4,393 *0,898 KNOWN 247.0 16740 
HH ee A ee 1346 50 90 45 425.0 31125 2,016 KNOWN 24340 420 
ht FH ae Eatin ——3————i#4-— “300 S007 KN ——00 ; 
. ' ; Bee EL ee dh ; : J: 48 30 200 gh lgoce | socaee! <asaee KNOWN abt : 
15 18 «20 0 0 20,0 70.202 °0,130 KNOWN 232.4 215.4 0. aan Men 4 20 KNOWN 235.2 
469 20 21 ae 20,0 0.20% +0.330 KNOWN 234,/ 214.7 $ 20 3 $1320 KNOMN RS 
r iW <i a8 AR ai SeSsCCKNOWN FUE it 18 «10 22 :«92:~«O0 40.0 © =0,836 0.539 KNOKN 241.9 
{i> 36 28.98. oa 40,0  =0,851 =0,549 KNOWN 241.8 204.8 Tier Mt eett SPO OCA 56: Ren aa OL CINOUN reid 
194 25 45g "0.130 KNOWN 231.4 244.3 — | ULE — Hits 
aL ee mee OE PT ae 70,499 KNOWN 231.5 1163 bee 2 27 95 28 20:0 0.587, <0.a90. KNOWN gant? 
se ee ie SE bei RA rR aoe SH Hei 
22 95 __29'7 325 130 KNOWN 226./ 33 ae 6 zt spay ae noun eet 
gc nCC moth aaare ALE ALS at en adi | as basieatoe 20:0) | leiz2s iesiysy Reonn 20/.6 
oe aeetae shee SRG SL ea! oe 25 $5 37 oo 20.0 -0.975 251629 KNOWN 20/.3 
3 al al Breen ver enoun Fie 26 37 38 40 42 20,0. =0.402 =0.260 KNOWN 207.8" 
ae OF, 3a 4g ap =0.250 KNOWN 207.3 Sma ay Baae-sseacaiene TE ae SR tte 206.2 
ft Eee ame) Bar acenaenene nese 28 32_—*353 48 5.0 4.377 0.888 _KNOKN 225.4 
28 $2.33 48 46 -0.878 KNOKN 222.9 if ; at ST ae se ene ¢ 
2 0 39 | =0.130 KNOWN 206.6 so 44°42 «43 0 20.0 “3.744 “2.446 KNOWN 223.5 
Si GR SAN tla Seo $146 48 49 5 40,0 =1,547 -0.998 KNOWN 229.5 
= ae, D2 53 49 5a 70.559 KNOWN 236.5 ie 33 oa 3 z $ 110,0 SHH Ber SACHIN esate 
poe aoe eg Sas 7Z 07. A RMOND 25269 S458 5557 60 75.0 1.625 1,048 KNOWN 235.0 
ja 38 55 S97. _ 60 “1,008 KNOWN 232.9 35 5637 6261 - > = =1-048-—-KNORN— B25 
as 5657 82 61 008 KNOWN 231.5 Sun tezecomegarens 80.0 © =1.269 -0,819 KNOWN 232.5 
ere ea Sone ae A lade 252.2 S7smNGl Saba EE 75.0 1.269 0.819 KNOWN 226.5 
—y et 63, 64) 66 EOE UF RENO ch ig el Lee 60.0 4.454 =0.938 KNOWN 220.0 a 
A SE YT pee eme none) ety e 39 -70:-71:«73—«72 20,0 =1.176 =0.759 KNOKN 224.6 
Mameere cere 72 20.749 KNOWN 225.8 4071 68 0 0 20.0 1.129 _-0.729 KNOWN 216.8 
at hE Seeeae en eone a 1 76 70.0 =0.697 -0,579 KNOWN ; 
Auger moral are Se 309 we RNOWN. Botse az 728 78 97) 9 40,0 7.835 5.053 235.0 KNOWN 
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een acne cee Pee = 5639) SRORN ee eS or ames ee ees a 50.0 3.378 2.176 KNOWN  — 224,0— = 
SRL Ra eh tat IE steph 224.2 | 45 78 80 a2 0 40.0 2.274 4,467 KNOWN 230.4 
45° 78 80 82 0 40,0 2.537 1,637 KNOWN 231,7 Petite oH Pipa. eee ree hh ae 
a : dk eee Va LEASE I 40.0 =1.269 =0 819 KNOWN 4 
a ee é BROAN agen es ye. 48 «96 65 8B oO 70.0  *0.186 *0.120 KNOWN 241.2 
480 968 85 BB 70,0  -0.170 0.410 KNOWN 242.2 Pep SertRe ye rte rele orb pe creer a arereny es aaoie 
Sh 5 86-88) | > 110.0 -0.170 -0,110 KNOWN 241.1 Lea [304788 3199 60,0 5.709 3,683 KNOWN 24301 — 
— 3047-88 3199 60,0 02 3.743 KNOWN 244.3 Sue Sagas tan las 20.0 -17,809 -11,489 KNOWN 230.9 
512345 aa 4 20,0 -16.350 -11,839 KNOWN 230.2 Gyanreencen # He ee Se seach RACat 
>2_ 10S 34 94 080.0 43,514 28,073 254.1 KNOWN ; SL A Poe see noun sac 
be 0 0 8120.0 =0,866-0.559 KNOWN : 5487 0012050 «©1996 1.288 KNOWN 23,5 
4 a 0 0 0 208 pee pees alee Bae D560 36 60.0 5.663 3,653 KNOWN 250.0 
25 60 36 0 L) 60,0 +616 3.624 KNOWN 4%, E 757 7 Oo. = =F ——331, 1 —— KNOEN 
o6 7400 4,0 100.0 -0.264-0.170 231.1 KNORN Sie SLC SS Fi Hoe 
Peper 661870 6 25.0 4.377 KNOWN 216,60 5812 («93 Bt 75,0 0,356 0,230 KNOWN 244.0 
3812-93 Btn 75,0 0,356 KNOWN 244.0 [39319 3 at RO za 3 
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<A oe ee 40,0 ©6882 KNOWN 239.1 } 61 30 92 0 0 180.0  -0.619 -0,399 KNOWN 242.5 
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6 : =i s S 85 8283 Ba 87 2 EC =I, 048 KNOWN 3 
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RODE NODE INCHES FEET COEFFICIENT R=F(D+L,C) RES: apy Sins ROD aa NOUE NODE ~~ TNCHES FEET COEFFICIENT ReF(D+L+C) RES ist HOD 
; 4000. 5 18046 KNOMN 218 0.706 
1 2 1 16.0 $000.0 55.0 2.8946 KNOWN 14235 0.797 it—;—_ ret eet sr sith aNd f1Zio 9.706 
16 ig 1 12.0 1500.0 70.0 3.2793 KNUAN 1.592 1.027 | 17 1 14 12.0 4800.0 70.0 8.7448 KNOWN 0.912 0.588 
17 by dA 12,0 4800.0 70,0 8.7448 KNUWN = 0,924 0,596 z 5 : rep aoa FON 0.3590 KNOWN 45697 “n95 
3 2 316.0 800.0 70,0 0.3590 | KNOMN 44731 4,217} 3 410 1606-08 Tip33e—- RN he 
s 6 2 24,0 1600.0 60.0 9.1326 KNOWN” S687 2. 462 5 6 3 36.0 © 1800.0 60,0 0.0207 KNOWN 13,262 8.569 
5 6 3 36,0 1600.0 60.0 0.0207 KNUWN 43,525 8,726 L 2 a ee 12,0 4000.0 65.0 83581 KNOWN 1,129 0.728 
2 s 14 12.0 4000.0 65.08.3381 __KNOWN 11144 0,738 16 sis 20.0 di20.0 70,0 T7751 KNOAN . Fi 
18 » Ties 3 20.0 5120.0 70.0 6.7751 KNOMN 2.693 1.738 19 3 16 30.0 5400.0 60.0 0.1509 KNOAN 6.813 6.396 
19 $ 16 30.0 5400.0 60,0 0.1509 KAOWN 6,979 4.592 51 4 5 12.0 1900.0 55.0 5.4078 KNOWN 04664 0,428 
51 4 pie =! 12.0 1900.0 55.0 5.4076 KNUAN 0,670 0.433 50 id fm 36.0. 3400.0 —ec6 0.0259 KNOAN 19,638 {2.665 
50 id 4 36,0 3400.0 75.0 0.0259 KNOWN 49,991 12,698 52 4 (32 36.0 4600.0 70.0 0.0136 KNOWN 466447 9,327 
32 a ee 36.0 1600.0 70.0 0.0138 KROHN 624.465 69,334 53.32 5 16,0 2000.0 75.0 0.7900 KNOWN 0,908 0,586 
5332 5 16.0 2000.0 7540 _0,7900 KNOWN 0,886 0.574 5—33 15203200 5575 T1079 xian : : 
35 S78 12.0 ~~ 3200.0 5360 ¥.I079 ROW sop Ua si aun or 6 ? 6 36.0 1760.0 7540 0+0134 KNOHN 104514 6,783 
6 / 6 36.0 1760.0 75,0 0.0134 KNOAN =10,973 7,079 11 9 6 16.0 3400.0 45.0 3.4556 KNOWN 0,646 0,546 
11 9 6 16,0 3400.0 45,0 3, 4556 KNOWN 0,861 0,555 aes 35s ete TL or0a3z KNOWN Bas — Basa 
are oe ce rT a Tr) 5000.0 = 70.0 0.0432 KNOWN 7,998 5.160 30 6 61 24.0 2400.0 65.0 0.4745 KNOWN 1,958 4.263 
ae Ss et el et ae ie scerh ona arate 89 62 6 16.0 3200.0 50.0 2.6763 KNOWN 0.137 0,088 
AO 62.5 6 16,0 3200.0 0,0 6 013 ‘ —S 5 Sec eto 3525 Totes : 
. Lise es REN pees 00s Orman ae Ta Sel eh i he OLE 7 9 ? 36.0 © 1920.0 60.0 0.0221 KNOWN 94723 
7 9 7 36.0 1920.0 a: peneee eta A oxises 10 8 18 42.0 1920.0 70.0 0.0078 KNOWN 20,449 
40 42.0 __1920.0 nae : tn OL EE ee 7 io 9 : 4700. 60.0 0.0541 KNOWN 42,846 
Se Se eo LL ea $040 0.0541 KNOWN 42,8468 - 288 a Tc eee arse ES et EL EL 
12 9 58 16.0 3700.0 45,0 3,7605 KNOWN «0,586 0,378 is. se 46 ee res at3366 KNOWN _2°959 
1035240 Z4.0 2400.0 45.0 0.3386 = KNUKN 2,975 1.919 5 Ht 5-4 —Sanere 1029268 RNOaR—— 
it ¥z 12.0 2600.0 5,0 TO. 7Z68 KNURN 0,604 0, 390 os) sh a sae Er ataisi RHOUNIE Pacooe 
93 58k 16.0 800.0 0.8131 KNOWN = «1,345 0,868 | 4 ee ert) 16.0 4400.0 rere KaOMRIeeeT Rea 
ett) 68 = 44000 ARLE 1), ee Sm A crass 48,0 S200.0 0.0030 KNOMN $3,461 
age fares as 48,0 3200-0 0.0030 KNOMN 33,779 21.793 | Saas cunaS Pee ascas aincestl Keown nastaed 
0 et a2 40,0 6 10600.0 0.0096 pedal @ bbe LAT LU f 941562 16.0 2400.0 2.0073 KNOWN 4,003 
941362 16,0 2400.0 2.0073 KNOWN 0,994 0.644 | vcore {Jame 5 [6.050088 : ANOAN : 
46 14 ut 16.0 5000.0 29845 KNUAN 0,362 0.246 20 1> 16 20.0 800.0 0.4242 KNOWN 2,442 
20 1> 16 20.0 800.0 0.1211 KNOWN 2.492 «1,608 21 17 16 24.0 1200.0 0.1393 KNOKN 1,684 
eeu ay Sana 8 24,0 200.0 0.3893 KNOWN 46702 4.098 = 26 Zo.0 3400.0 = Sry RNOAN 2, 892 
~~ 26 ié- 20 — 0 3400.0 0.5147 KNOKN 2.778 4.792 } 27 16 21 30.0 1760.0 0.1042 KNOWN 8,062 
a 46 30.0 © 1760.0 0.10462 KNOWN 8194-5, 286 | 22 16 ~=«47 44,0. 7000.0 010228 KNOWN 20,952 
oe a8. 37 44.0 7000.0 0.0228 KNOMN 21,505 43.874 7132-4 : : GNTIN : 
oa iy 20.0 9500.6 U.GBIS KNOWN Zs5ei f.827 231705, 42.0 7200.0 0.0294 KNOAN 45,350 
23 1/ 51 42.0 7200.0 poor eee cettade eaters 92 61 18 20.0 1440.0 0.2500 KNOAN 1,339 
92 61s 38 20.0 1440.0 a 0. Un 33306860 5 5 5 : TT 54405 KNOAN ——OLLST 
ar! Sameee | ieee 1 is.0i000.0 70.0 6.4488 KNOWN 0.192 0.085 aa Bas alias Sea poe eee ree KNOWN, Rta82 
45 #1953 20.0 1700.0 70.0 0.2574 KNOAN = - 2,188 1,442 ager ae! 8s Silat 76008 012665 KNOWN -2.080 
4. 20581 20,0 1760.0 70.0 0.2665 KNOWN 2,136 4,378 35 31 9 tt 06 teks KNGAN 3846 1 dag 
aaa + ean +3 16.0 73000 Au LES : ’ 28 «2123 30.0 3300.0 0.4953 KNOAN 5,429 
2 68488 $e<6 53800 snes ery Renda iatees aie ie esr 16.0 3050.0 1.8206 KNOKN 0,956 
29 22 23 16.0 3050.0 __ 69.0 1,82 7 KNOA ' . I F Sai 3.3407 KNOAN r 
ar sous + ames eee (Th a C11 $0.0 3.3427 KNOWN 1, 0830-899 ee Leo ee BE Sle LE. 
440 2330 30.0 3200.0 50.0 0.1253 KNUAN 4,976 apt Sh veaane RAGUN a tate 
35° 242s 16.0 3050.0 70.0 1.3689 KNOWN 0,417 : ieee ran ype 
35 5 a 75,0 1.896 KNOWN 3,140 aa naa Penge steed 
37-2628 16,0 3050.0 70.0 1.3689 KNOWN = 0,542 mere CER a ae 
382627 16.0 3300.0 70,0 4.4811 KNOWN 1,028 - 5ootat KNOaN 92998 - 
—a1 a 15.0 1600.0 70,0 0.7181 KNOWN 8, 922 2.1543 KNOWN = -2,909 
42 3o 26 16.0 4800.0 70.0 peer eel esas 1.7234 KNOXN 0.721 
a ee 16,0 3840.0 70,0 1.7234 OWN Oe 724 0.6320 KNGAN 3a 
“3038 —— 28 8 80D 7550 U; 6320 ——KNOAN 3-419 LOE Bate Eee 
43 «5130 16.0 3200.0 50.0 2.6763 KNOAN 14774 0.4289 KNOWN 4,594 
49, 2 22,0 5120.0 75.0 0.4289 KNUAN 4,600 - —30604 KNOMN —7L75R — 
3a 0,0694 KNOWN By iid 1416306 KNOWN 0,005 
55 343 42.0 4800.0 60.0 11,6306 KNOWN gs08 0.0745 KNOMN 4.847 
56335 30.0 3400.0 70.0 “O74 aN +360 416827 xvGaN OBB 
16.0 4808.0 0.0 “1.6827 ——KNUAN 8, 876 3.0778 Rauue | 248 
600 5D 16.0 3680.0 50.0 3.0778 KNOWN = -2, 466 19,0122 KNOWN 0.462 
5934 12.0 5600.0 50,0 19.0122 KNOWN 0,429 0.0376 KNGAN 1,043 
—— 5 ae SN A 70,0 0.0376 KNOWN 4,775 4.0771 KMoun 24034 
61 357 16.0 2400.0 70.0 1.0771 KNOWN = 1,970 6.5422 KAGWN o_acese 
100 3366 12.0 2700.0 60,06 5422 KNOKN 1,027 —5 5561 aNGaN ‘ 
> ee ier 12.0 2000.0 “50.0 87901 KNOAN ; rye sp eke 
75 41 36 30.0 2400.0 70.0 Ae pei ee 9.1666 KNOAN 0,946 
64 37 38 12.0 2700.0 50.0 941666 UAN ‘ 911656 ——KROaN r368 
ae | Siac) a | amy FY at 10 | 5 9.1666 KNOWN 0,536 Ae ed 
7 39 38 20.0 2080.0 40, 0, 8867 KNUAN 2,322 46727 KNOWN 45386 
693857 16.0 2000.0 50.0 1.6727 KNOWN 1,365 3544 KGa BB 
65 38 6720.0 1760.0 60.0 0.3544 KNUAN 0,506 aenecs 312.9937 KNOWN «L774 
71 39 40 12.0 3680.0 50.0 12.4937 KNOAN 0+755 24.0 4000.0 0.7037 KNOMN 3,661 
734139 24,0 4000.0 40,0 0.7037 KNUMN 3,567 34-9 ___4800-0 ——e7et7 Kou —p2$64 
——a ase iz.0 4800.0 50.0 16.2962 KNOWN 0,671 dead Osean 8 11936 KNOWN «0.4356 
Oe aoe 16.0 2000.0 60,0 1.1936 KNURN 04406 iret 0.0206 KNOWN 60547 
76 42 41 36.0 2400.0 70.0 0.0208 KNOWN 44846 16.0 O00. 1.3464 —KAUAN . 
SL ee sear 70,0 1.3464 KNUAN 0, 264 a gues once 32. 0677 KNOMN «B.616 
7 42 44 12.0 6500.0 50.0 22.0677 KNUAN 0,555 12.0 3400.0 11,5431 KNUAN 0.424 
67 4s 57 12.0 3400.0 50.0 11.5431 KNUAN 0,418 20-0 1600.0 ~~ 0+3222— KNOWN 16399" DOT 
oz 87 43 20.0 1600-0 60.0 0.3222 BNOWN 15877 16.0 8000.0 18560 KNOMN = 1,950 4.258 
78 45k i6.0 © 8000.0 100.0 1.8560 KMUKN 24128 16.0 9600.0 4.3085 KNOWN 0,734 0,474 
79 44 46 16.9 9600.0 70,0 4.3085 KNUAN 0,675 Ie.0 a0 ZUUTT I 541 ToT 
= Sis ew endl 16.0 7400.0 50.0 2.0073 KNOMN 1,473 16.0 9600.0 1,8672 KNOAN 2.314 1.493 
a0 4> 46 16.0 9600.0 110.0 1.8672 ANON 2.420 16.0 6240.0 2.1875 KNOAN 1,990 1.264 
82 624} 16.9 6240-0 80.0 241875 Keune es 080 16.0 900-0 Te 6sLT KNOWR 1, 035__0, 667 
. oo oe eee i6.0 900-0 55.0 8.6340 KADUH "Os 986 12.0 2400.0 6.8309 KNOWN = 0,588 0,379 
aes We OMY 12.0 2400.0 55.0 $.0309 ernie dds 12.0 $600.0 15.9388 KNOMN 0,354 0.228 
a! a 12.0 5600.0 33.8 45.9388 Keowee 00547. 24.0 2800.0 130.0 V, 0476 KNOAN 5, 340-4, 096 
eto ee eee 24.0 2400.0 130.0 T0476 KWAN 8105S. 978 24.0 2240.0 130.0 0.0444 KNOAN = 7,560 4,877 
ee 8 065utCB 24.0 2240.0 130.0 0.0444 KNUAN 16.0 11500.0 130.0 1.6421 KNOWN 0,897 0.579 
a) a 26.0 © 11500.0 150-0 1.6421 ae ~wa0—-* $600.0 130.0 0.0714 KNOHN 5,257 3.394 
be 49 65 24,0 3600.0 130.0 0.0714 KNUMN 24.0 3000.0 45.0 0.4233 KNOWN 3,557) 2.295 
310 359) 50 24.0 3000.0 45.0 Bsdzea sede 12.0 8000.0 80.0 11,3845 KNOWN 24118 0,724 
99 50 63 12.9 8000.0 SBE sO 81 3845S RNOUE 74.0 2400.0 45.0 0.3386 KNOAN e od 
1 32 39 24.0022 400.0 45.0 0.3366 KNUAN 20.0 16000.0 130.0 0.7707 KNOWN 1,996 4.288 
87 62 34 20.0 16000.0 130.0 0.7707 KAOWN 16.0 3000.0 50.0 2.5092 KNOWN 34195 2, Bon 
36 52 « 16.0 3000.0 _ 50,0 2.5091 KNUAN 12.0 “600.0 5 aoe. 3.3005 KNUAN 4,042 0.672 a 
ea ea 12.0 800.0 45.0 3.3005 KAloun 42.0 2400.0 50.0 8.1481 KNOWN = «042490. 264 
98 65 64 12.0 2400.0 50.0 8+1462 atic 12.0 1400.0 60.0 3.3922 KNOWN 1.253 0.608 
101667 1400.0 60.0 3.3922 KMUAN 28:8 te - 


TABLE - SHS15 
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TABLE - SHS16 


16:00 HRS 


STUDY DAY: THURSDAY, JUNE 23, 1966 


NODE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAU ~ STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HeEAU ~ STAIUS PRESSURE WEAD 
= INVERT FT CFS WGD CONS FT Hev NUMBERS INVERT FT crs MGD CONS FT 20 HEAD ELEVATION FT 
1 €. i6 51720 115.0 -1.454 KNOWN 239.2 124.2 1 S S65 AFD 115.0 -1.269 -0,819 KNOWN 240.0 125.0 
—3- it 3 St et =0,650 “KNOWN 241.9 > 161.9 2 ies «500 60,0 =0,.572 =0.369 KNOWN 242.1 182.4 
3 3 e502 Sa 40,0 =3,373 2.176 KNOWN 240.8 200.8 3 3% 22 a6 40,0 =2.971 -1.917 KNOWN 241,0 201.0 
4 St 50) 52.18 110,0 73.713 -2,396 KNOWN 239.2 129.5 4 52 50 52 0 110,0 =3.265 -2.106 KNOWN 239.4 129.4 
5 ) Te 2 Ta 140.0 =T.114 0.719 KNOWN si vhs 96.9 5 oT 3S 56 6 140.0 71.207 -0.779 KNOWN “236.4 96.4 
6 4 5 6 41 40.0 =0.495 -0.319 KNOWN 245.1 203.4 6 eet ee 40,0 -0.433 0.279 KNOWN 245,35 203.3 
7 6 68 7 0 95,0 -0.309 -0.200 KNOWN 244,0 149.0 6 6 8 7 0 95.0 0.279 -0.180 KNOWN 244,0 149.0 
B B 10 o oo £.9O,0 20.569 13.264 244,0 KNOWN oC - 8 B10 t) 0 30.0 19.659 12.664 er KNOWN 214.0 
9 We mag eee I 60,0 71,300 =0,838 KNOWN 249.6 9 eae aes 80.0 “1.129 0,729 KNOWN 24>./ 165.7 
10 9103 0 0 100.0 9.887 6.379 KNOWN 251.6 10 9303 0 Se 8 00.0 9.902 6.389 KNOWN 251./ 151.7 
Tail, pase SOaeN mlUue ea Pel, =1,052 -0.679 KNOWN 242.4 a1 if 93 1570 50,0 =0.975°=0,689 RNOWN 242.0 am tS aee a ae 
12 14 15 «(34 0 80,0 1.408 0,908 KNOWN 247,35 12 24 35 34 0 80.0 71.284 -0.829 KNOWN 247.4 167.4 
13 16 50 90 15 125.0 73,156 =2.036 KNOWN 245.4 i3 16 50 90 15 125.0 72.893 -1.867 KNOWN 24>,> 120.5 
Ta iTS 46> 0 30,0 =1.300=0.838 KNOWN 5 14 trope eno 30.0 =1.129 =0.729 KNOWN 252.7 202.7 
15 18 20 0 0 20,0 “0.202 0.130 KNOWN 235.4 15 IB 2095.00 08 20.0 -0,201 -0.130 KNOWN 23>.> 215.5 
16 19 20 21 26 20.0 =0.201 0.130 KNOWN 234.7 16 19 20 21 26 20.0 KNOWN 294.4 = 214.7 
i7 3122 24 23 20,0 4,116 =0,719 KNOWN 235.0 17 PET TERT ER 20,0 KNOWN 235.0 Prerea* 3.00 
18 20) 22792 958 40,0 -0.650 0.419 KNOWN 241.0 18 10 22 «92 = «(0 40,0 KNOWN 241 201.9 
19 24.25 45 20.0 70.201 KNOWN 230.9 19 20s 525) 1452S 0: 20,0 KNOWN 230.7 210.7 
20. 26 25 41 #0 20,0 -0,820 KNOWN 230.9 wy 26 25 45 0 20,0 =0.529 KNOWN 230.7 210-7 
24 27 95 26 06 20,0 -0.418 *0,270 KNOWN 229.4 21 27. 95 28 0 20,0 =0+270 KNOWN 229,> 209.5 
22 9529 320 20.0 70.201 +0130 KNOWN 226.6 22 Lt Dee ek. SS ~0+130 KNOWN 226.8 206.8 
23 2 29 «44 ~«~O 20.0 =1.62> =1.048 KNOWN 224.5 23 26°29 «440 20,0 71.078 KNOWN 224.0" — ae © oe a Oa ee 
24 35°33) 0 8 20,0 +2.754 71.777 KNOWN 206.9 24 35: 33) 4 8 20,0 71.717 KNOWN 208.2 188.2 
25 35_ 37, 20 20,0 =0.975 0,629 KNOWN 206.6 25 56:37. GS 20,0 -0,609 KNOWN 207.9 187.9 
26 7 38 40 «(42 20,0 =0.402 =0.260 KNOWN 206.9 — ay = 26 37 38040 42 20.0 -0.250 KNOWN 208.2 168.2 
27 38 39 0 20,0 “1.764 *4,138 KNOWN 205.4 27 sa°39 a (0 20.0 71,098 KNOWN 206,/ 186.7 
28 32.33 48 0 25,0 74.377 +888 KNOWN 225.2 28 $2_33 48 0 25.0 =0.848 KNOWN 224,21 199.4 
2 mw sy oO 20,0 =0.186  =0.120 KNOWN 205.5 29 40 39 0 0 20,0 =0+120 KNOWN 207,6 . “$67.6 
30 44°42 430 0 20,0 =4,069 -2,625 KNOWN 221.9 30 44 42 43000 20,0 72,685 KNOWN 222,U 202.0 
34 4648 49 0 40,0 “1.563 -1,008 KNOWN 230.> 34 46 48 49 0 40.0 70.978 KNOWN 230.9 190.9 
32 ye er | eT 95.0 =0.928 =0.599 KNOWN 237,6 ° — = 32 52 53 49 «+54 95.0 1.006 -0,649 KNOWN 237.4 142.4 
33 5455 56 0 140.0 +3002 -1,937 KNOWN 234,2 +2,086 KNOWN 235.0 123.6 
34 58 55 57 60 75.0 71,686 =1.088 KNOKN 235.9 71.168 KNOWN 232.2 157.5 
Rit 56 ST 62 61 60.0 =1.666 -1,088 KNOWN 235,5 1.168 KNOWN 232.2 1592.2 
36 62 63 75 0 80.0 “1.315 -0.848 KNOWN 235.5 -0.908 KNOWN 232.2 152.2 
37 61 63 64 66 75,0 “1.315 +0,848 KNOWN 229.1 -0,908 KNOWN 227.2 152.5 
38 oy 70 69 65 60.0 -1.501 0.968 KNOWN LOS eae ae = == 3eCO64 70 CDOS 60.0 =1.048 KNOWN 218,35 {58,3 
39 701-73) 780 78 20.0 “1.160 -0.749 KNOWN 222.4 39 20 7a 75478 20,0 -0.729 KNOWN 225./ 
40 71 68 0 0 20.0 71.222) -0.789 KNOWN 216.9 40 24. 160 10: 6. | 2050 0,809 KNOWN 214.3 
1 7 73s 76 74 70.0 =0.928 =0,599 KNOWN 2550> 41 7 73 76 74 70,0 0.649 KNOWN 232.4 
42 72 76 77 «#0 40.0 8.797 5.675 234.5 KNOWN 42 72 76 77 0 40.0 5.122 235.0 
43 67 102 0 0 20.0 -0.975 0.629 KNOWN 219.8 43 67 102, 0 oO 20.0 =0,944 -0.609 KNOWN 21/9 
mr Via tO ee ee 50.0 =3,667 =2,366 KNOWN © 220,35 anita: sia a4 70 70 ew eT 50.0 =3.744 =2.416 KNOWN 215.5 
45 78 80 82 0 40.0 2.507 1,617 KNOWN 22/,2 45 78 80 82 0 40.0 2.630 1.697 KNOWN 226.0 
46 79: 60 © 10)ean 60,0 =3,156 +2.036 KNOWN 217.9 46 79 60 0 0 60,0 73.218 +2.076 KNOWN 213.9 
a7 ye 47 BS 0 40.0 =i.31> -0,848 KNOWN 237.7 a7 96°47 BSC 40,0 1.408 =0,908 KNOWN = = 236,5 
48 96 85 88 oO 70.0 -0.186 0.120 KNOWN 238.4 4B 96 65 88 0 70.0 “0,202 0.130 KNOWN 23/.4 
49 65 86 84 Oo 110.0 70.186 -0.120 KNOWN 230.9 49 65 66 84 OO 110.0 70.202 -0.130 KNOWN 235.7 
50 7 6 Si 99 (6U 5.322 3,434 KNOWN a0 GS eee eae 30 a7 68 31 (99 60,0 5.632 3.633 KNOWN 239.8 
54 2345 44 43 20,0 -19.340 -12.478 KNOWN 229,/ 54 2345 41 «43 20,0 -19,774 -12.757 KNOWN 229.2 
52.103 34 91 OO 80,0 43,060 27,780 254,21 KNOWN 52.0103 (34 91 0 80,0 254.2 
oy SW essbreg 0 aero 120.0 =0.928 -0.599 KNOWN “2556 BS gOS ma 0 eden 120.0 KNOWN 234.0 
54 S70 to 120,0 72.073 -1.338 KNOWN 232.3 D4 fae ee hy 120,0 KNOWN 230.9 
55 60 36 0 oO 60,0 5.245 3,384 KNOWN 245.9 55 60 36 0 OO 60,0 KNOWN 245.1 
36 i re a a TL | T7958 0.5i2  ~" 232.0 KNOWN a. 36 1. a eto 100.0 232.8 
57 69 68 67 0 25,0 -1,501 -0.968 KNOKN 217,1 57 69 68 67 0 25.0 “1.625 1,048 KNOWN 214,> 
58 1293 81 OO 75.0 =0.340 =0.220 KNOWN 245.6 38 Lal 9s et io 75.0 0.325 0,210 KNOWN 245.9 
Bh) cS a ov.0 =O. 0.220 KNOWN 240.7 39 MI Vi «BL 0 60,0 -0.325 -0.210 KNOWN 246,1 
60 13 0 0 0 40.0 -0,866 -0.559 KNOWN a3e.9 60 ch ah ie 40.0 70.805 ~0.519 KNOWN 239.9 
61 30 92 0 180,0 =0.495  -0,319 KNOKN 242.2 61 30.92 0 Oo 180,0 =0.433  +0.279 KNOWN 242.9 
82 By oF 5 0 45.0 -=0.866 -0,559 KNOWN  — 245,2 - 7 Lye By 4 Vom O: 0 0.505 -0.519 KNOWN 45.4 
63 59 99 98 0 100.0 “1.377 =0.868 KNOWN 226,21 63 5D 599/98 Vid 100.0 “1.393 -0.896 KNOWN 224.3 
64 97, 36 98 0 90.0 71.980 "1,278 KNOWN 224.8 64 97 86 96 0 90,0 71.996 -1,288 KNOWN 222./ 
Le Bz BS Bt 87 105,0 1.666 -1,088 KNOWN 233.5 5 Bz BS 84 B87 105.0 =1,.810 +168 KNOWN ~ 235.9 
66 100 66 1014 0 60.0 =0.371 *0.240 KNOWN 225.8 66 100 66 101 t) 60.0 “0.402 -0.260 KNOWN 225.9 
67 65 102 101 0 60.0 =0.371 0,240 KNOWN 220.4 67 65 102 101 60.0 -0.402 -0,260 KNOWN 218,2 
PIPE FROM [0 DIAMETER LENGTH HAZEN (C)  RESISTENCE = STATUS -= DISCHARGE -- PIPE FROM TO DIAMETER LENGTH HAZEN (C) _RESISTENCE = STATUS ~-» DISCHARGE -+ 
NODE NODE INCHES FEET COEFFICIENT R=F(D+L,c) — RES “CFS = AUD ae NODE NODE INCHES Feel COEFFICIENT R=F(D+L+C) RES CFS [|] cas 
1 2 1 16.0 4000.0 55.0 2.8046 KNOWN 0,965 0.622 : 2 1 16.0 4000.0" 2.8046 KNOWN 0.852 0.550 
16 id 1 12,0 1800.0 70.0 3.2793 KNOWN . 0.905 16 13 1 12.0 1800.0 KNOWN 1,322 0.853 
17 1 14 12.0 4800.0 70,0 87448 KNOWN 0.913 0.589 17 1 14 12.0 4800.0 KNOWN 0.906 0.584 
3 2 3 16.0 800.0 70,0 0.3590 KNOWN 1,790 1.155 3 2 3 16.0 800.0 KNOWN 1,808 1,167 
4 6 2 24,0 1600.0 60.0 0.1326 KNOWN 5.405 2,497 4 6 2 24.0 1600.0 KNOWN 3.233. 2,086 
5 6 3 36.0 1800.0 60,0 0.0207 KNOWN 12,837 8.282 5 6 3 36.0 1800.0 KNOWN 12,545 8.094 
2 3 14 12.0 4000.0 65.0 8.3561 KNOWN 1,038 0,670 2 3 14 12.0 4000.0 KNOWN 0,996 0,642 
16 s 20-0 5120.0 70,0 0.7751 KNOWN 2,844 4.835 i8 vis 20.0 520.0 KNOWN 2,891 5 
19 $ 16 30.0 5400.0 60,0 0.1509 KNOWN 7.373 4,757 19 3 16 30.0 5400.0 KNOWN 7,496 36 
51 4 5 12.0 1900.0 55.0 5.4078 KNUAN 0,682 0.440 51 4 5 12,0 1900.0 KNOWN 0,733 0,473 
50 13 4 6.0 3400.0 ay Fe ~ 0.0259 KNOXN 18,660 12,039 50 is 4 36.0 3400.0 “KNDWN 19,027 12.276 
52 4 32 36.0 1600.0 70+0 0.0138 KNUKN 14,265 9,203 52 4 32 36.0 1600.0 KNOWN 15,029 9,696 
53 32 5 16.0 2000.0 75.0 0.7900 KNOWN 0,981 0.633 53 se 5 16.0 2000.0 KNOWN 1.105 0.713 
58 ) 4 12.0 3200.0 55.0 ~V.i079 T5449 =O Ua 5o 5) 34 — £2.0 S200.07 KNOWN 0,631 0. 407 
6 ve 6 36.0 1760.0 75.0 0.0134 KNUWN 9,456 6.100 6 7 6 36,0 1760.0 KNOWN 6,883 5.731 
or at | ak a 3400 45.0 3,4556 KNUWN 0.826 0.533 pee 9 6 16.0 3400.0 KNOWN 0,621 0,529 
6 36.0 5000.0 70,0 ~~ 0.0432 KNOWN B,4ii 5.426 al wT Is 6 36.0 5000.0 “KNOWN B,448 5.450 
30 6 61 24.0 2400.0 65,0 0.41715 KNOWN 2.121 1.369 30 6 61 24.0 2400.0 KNOWN 2.159 «1,393 
89 62 6 16.0 3200.0 50.0 2.6765 KNOAN 0.167 0,108 89 62 6 16.0 3200.0 KNOWN 0,218 0.140 
e T 5 36.0 2400.0 75.0 U, 018s KNOWN Ve2it U.i3e B 7 e 36.0 2400.07 KNOWN 1,040 0,674 
7 9 7 36.0 1920.0 60,0 0.0221 KNOWN 9,981 6,439 7 9 7 36.0 1920.0 KNOWN 105208 6,586 
10 8 18 42.0 1920.0 70,0 0.0078 KNUWN 20,803 43.421 10 8 18 42.0 1920.0 KNOWN 20,705 43,358 
v Iv J 36.0 4706.0 0.0541 KNOWN 12,8048. 26i end co] 10 9 ¥6.0 4700.0 . 
12 9 58 16.0 3700-0 45,0 3.7605 KNUHN 0,700 0.452 12 9 58 16.0 3700.0 KNOAN 0,663 
103 52 10 24.0 2400.0 45,0 0.3386 KNOWN 2.918 1.882 103 52 10 24.0 2400.0 KNOAN 2.918 
if Tz ii 12.0 2600.0 5.0 “10,7268 KNOAW v,654 0.422 14 iz "Ti. 12.0 2600.0 KNOWN 0,629 
93 58 11 16.0 800.0 45.0 B.e292 KNOWN 1,264 0.846 93 58 11 16.0 800.0 KNOWN 1,150 
ee eet 60 16.0 4400.0 45.0 4.4720 KNUAN 0.866 0.559 13 11 60 16.0 4400.0 KNOAN 0,805 0,549 
is a 13 48.0 3200.0 110.0 0.0030 KNOWN 32,664 21,073 LF 12 is 46.0 3200.0 KNUAN $2,713 21-140 
34 52 12 48.0 10400.0 110.0 0.0096 KNOWN 34,726 22.404 34 52 12 48.0 10400.0 KNOWN 34,626 22,340 
94 13 62 16.0 2400.0 50.0 2.0073 KNOWN 1,034 0,667 94 13 62 16.0 2400.0 KNUAN 1,022 
46 i4 31 16.0 5000.0 60,0 2.9645 KNUAN 0,651 0.420 46 fs sf.  i4,.0- SUI.5 KNOWN 0,772 
20.0 70.0 0,421 KNOAN 2.643 1.705 20 15 16 20.0 800.0 KNUAN 2.690 
____ 5040 0.41393 KNUAN 1.480 0.955 21 a7 16 24.0 1200.0 KNOWN 1,347 
70.0 0.5147 KNOWN 2,952. 1.905. =. 26 a6 20 20.0 3400.0 KNOAN TY. 02i 
40,0 0.1042 KNUMN 8,343 27 16 21 30.0 1760.0 KNUAN 8,311 
22 16 17 44.0 7000.0 70.0 0.0226 KNOWN 214780 22 16 17 44.0 7000.0 KNUAN = 21,857 
24 17 19 20.0 4500.0 70,0 0.6615 KNUAN 2,656 Chi the 20 20.0 4500.0 70.0 KNOWN 2.678 
23 1? 51 42.0 7200.0 70,0 0,0294 KNUWN 16,550 23 17 51 42.0 7200.0 70,0 KNUAN §=16,843 
92. 61 16 20.0 1440.0 65.0 0.2500 KAUN 1,626 92 61 18 20.0 1440.0 65.0 KNOAN 1,725 
25 19 20 16.0 1000.0 70.0 0.4488 KNOWN 0,125 a 25 Ty 20 16.0 1000.0 70.0 KNOWN Uy 
45 19 51 20.0 1700.0 70,0 0,2574 KNOWN 2.309 45 19 51 20.0 1700.0 70,0 KNUAN 2.364 
41 20° 51 20.0 1760.0 70.0 0,2665 KNOWN 2.257 41 20 51 20.0 1760.0 70.0 KNUAN 2.313 
cy 21 22 16.0 750-0 50.0 0.6275 KNOAN 2,237 ere | eer 5 22 “16.0 “75050 50,0 KNOWN 2.193 
28 21 23 30.0 3300.0 40.0 0.1953 KNUAN 5,688 28 21 23 30.0 3300.0 40.0 KNOAN 5.700 
29 22 23 16,0 305 60.0 1.8206 KNUAN 1,080 29 22 23 16.0 3050.0 60,0 KNUAN 1,112 
aoe | era 1 4 268 16.0 5600.0 60,0. 3.3427 KNUWN 0,956 —— 3 zz 28 16.0 5600.0 rt) KNOWN 0, BBO 
44 23 3o 30.0 3200.0 50.0 0.1253 KNOWN 5.143 44 2s 3o 30.0 3200.0 50,0 KNUAN 5.141 
35 24 25 16.0 305 70.0 1.3689 KNUAN 0,477 35 24 25 16.0 3050.0 70,0 KNOWN 0,493 
33 7 7 16.0 F800. 75.0 1.6961 — KNUAN Ve23i 3S 4 ee. ee Ce ee ee KNOAN 3.154 
37 26 25 16,0 3050.0 70,0 1.3689 KNUHN 0.498 37 26 25 16.0 3050.0 7040 KUHN 0.451 
3826 27 16.0 3300.0 70.0 1.4811 KNOWN 1.033 38 26 27 16.0 3300.0 70,0 1.4611 KNOAN 0,998 
cl er 2) rr) 16.0 i600.0 70.0 0.7181 KNOAN 04916 a 7 ci2 2 16.6 1500.0 70.0 “0.7161 — -KNOAN 0.889 0,570 
42 30 26 16.0 4800.0 70,0 2.1543 KNUWN 2,850 42 3o 26 16.0 4800.0 70,0 2.1543 KNOWN 2.725 1.758 
39 29 27 16.0 3840.0 70.0 1.7234 KNOMN 0,730 39 29 27 16.0 3840.0 70.0 1.7234 KNOWN 0.704 0.454 
a8 SI __2B 16.0 1600.0 75,0 0.6320 KNUMN 3,651 — e318 16.0 1600.0 75.0 0.6320 KNOAN 3,589 62,345 
43 51 30 16.0 3200.0 50,0 2.6763 KNGHN 1.776 43 51 30 16.0 3200.0 50,0 2.6763 KNOAN 1.746 1.127 
a9. _ (32 BR 22.0 5120.0 75,0 0.4289 KNUMN 4,563 49 32 31 22.0 5120.0 75.0 0.4289 KNNUAN 4,333 2.796 
3a wz uy 30.0 3300.0 70.0 0.0694 KNOAN 7.793 = 34 wz uy 3o.0 3300.0 Foe 0.0604 “KNDWN 8,585 5.535 
55 33 34 12.0 4800.0 60,0 11,6306 KNOXN 0,212 55 35 34 12.0 4800.0 60.0 11.6306 KNUAN 0.263 0.162 
56 33 35 30.0 3400.0 70.0 0.0745 KNOWN 4,581 56 33 35 30.0 3400.0 70,0 0.0715 KNUAN 5.069 3.270 
3S 16.0 4800.0 30.0 {+6827 KNOWN 0.545 0,95% St ek. se 7 ee 4800.0 60,0 1.6627 KNOWN 0.410 0.265 
ae aa 33 ee gseies 50.0 3.0778 KNUAN 2,088 60 55 34 16.0 3660.0 50,0 3.0778 KNUAN 1,943 1,254 
= 3 2.0 5600.0 50.0 19,0122 KNOAN 0,616 59 34 63 12.0 5600.0 50,0 19,0122 KNOWN 0,637 4 
bz oF vs 30.0 1800.0 70.0 0.0378 KNOWN 0,264 = 62 RE} Te 3o.0 = 1800.0 70-0 0.0378 KNUAN- OSH 1 3 
2400.0 70,0 1.0771 KNOKN 2,068 61 3° 37 16.0 2400.0 70.0 1.0771 KNUAN 2.204 422 
2700.0 60.0 6.5422 KNOWN 1.079 100 35 66 12.0 2700.0 6 6.5422 KNUAN 1,153 3 
2000.0 50.0 6.7901 KNOMN 0. 7?2 63 ve 37 12.0 2000.0 5 . 6.7901 ~°~— KNOWN” _ 0,815 0.5236 
2400.0 70,0 0.0504 KNOAN 1,816, 75 41 36 3o.0 2400.0 70.0 0.0504 KNOWN 1,692 1.220 
2700.0 50.0 9.1666 KNUKN 0.968 0.624 64 37 38 12.0 2700.0 50.0 9.1066 KNOWN 1,007 0.680 
2700.0 30,0 9.1666 KNOMN—-*0V57B—OC IS 66 7 66 12.0 2700.0 $0.0 9.1666 KNOWN 0,603. 0.389. 
2080.0 40.0 0.8867 KNOHN 2.506 1.647 70 39 38 20.0 2060.0 40,0 0.8667 KNOWN 2.652 1.711 
2000.0 50.0 1.6727 KNOWN 1,461 0,943 69 38 Sy 16.0 2000.0 50.0 1.6727 KNUAM 1.540 0. 
1760.0 60,0 “0, 3544 KNOMN 0.512 0.330 fee ee i | 67 20.0 1760.0 60,0 0.3544 KNUAN 0,495 0.319 
3680.0 50.0 12,4937 KNUAN 0,810 0,523 71 39 40 12.0 3660.0 50.0 12.4937 KNOAN 0.854 0.554 
4000.0 40.0 0.7017 KNOAN 73 41 39 24.0 4000.0 40.0 0.7047 KNOWN 3,895 2.543 
4800.0 50,0 16,2962 KNUAN 72 cra Rt) 12.0 4800.0 ~~ 50.0 16.2962 — KNOAN OTST 
2000.0 60,0 1.1938 KNOWN 68 57 40 16.0 2000.0 60.0 1.1938 KNUAN 0.399 0,257 
2400.0 70,0 0.0208 KNOXN 76 42 41 36.0 2400.0 70.0 0.0208 KNUMN 6.394 4.125 
3O00-0 70-0 1.3464 KNORN — a icale, w tne oaeee 3000.0 70.0 1.3464 KNOWN 06398 0.287 
6500.0 50.0 22,0677 KNUAN 77 42 44 12.0 6500.0 50.0 22.0677 KNUAN 0.8603 0.518 
J 7 50.0 11.5431 KNUAN 67 43 57 12,0 3400.0 50.0 11,5431 KNUAN 0,463 0.312 
160 60.0 0.3222 KNOKN = Toz 87 ay 20.0 T606.0 60.0 0.3222 ~~ KNUAN 1.427 ° a 
6000.0 100,0 1.8560 KNOKN 2.074 4.338 78 45 44 16.0 6000.0 100.0 1.8560 KNUAN 2.151 1.388 
9600.0 70.0 4.3085 KNOWN 0.735 0,474 79 44 46 16.0 9600.0 70,0 4.3085 KNUAN 0.732 0.472 
7400.0 30.0 ZOOS KNOMN T3477 7 Ww oe 4416.0 2400.0 50.0 2.0073 KNOAN 1,522 
9600.0 110,0 1.8672 KNOMN 2,421 1.562 80 42 46 16.0 9600.0 110.0 1,8672 KNUAN 2.486 
6240.0 80,0 KNOAN 1,989 1.283 82 65 45 16,0 6240.0 60.0 2.1675 KNOAN 2,007 25 
VOo.0 35.0 KNOWN 1,072,—*=. GS 6 1 7 Ree, 900.0 55.0 0—tis«i LO KNOWN T61SS O.7G 
2400.0 55.0 KNOMN 0.605 0.390 a7 50 47 12.0 2400.0 55.0 6.8509 KAUAN 0,642 
5600.0 55,0 KNOMN 0,361 0,233 83 4765 12.0 5600.0 55.0 15.9580 KAUAN 0.379 
2400.0 T3060 KNOAN Be50i 4,104 ¥ 5 at “9 24.0 2400.0 130.0 0.0476 KNOAN 6.873 
aaae 130.0 KNOAN 7,758 5.005 68 50 46 24.0 2240.0 130.0 0.0444 KNUAN 6.219 
a aoe 13040 KNUAN 0.928 0.599 86 49 5316.0 41500.0 1.6421 KNUAN 1.006 
500. {30.0 KNOWN 5,387 «3,475 4 a 65 24.0 3600.0 0.0714 KNUAN 5,666 
3000.0 45.0 KNOAN 4.171 2.694 31 39 50 24.0 3000.0 0.4235 KAUAN 4.402 
8000.0 60.0 KNOHN 1131 0.729 99 5u 63 12.0 8000.0 80.0 11,3845 KNUAN 1.173 
2400.0 15.0 KNOWN 5. 4a? 3,405 rn Sent) 24.0 2400.0 45,0 0.3560 KNUAN 5,539 
16000,0 130.0 KNUAN 2.073 1.338 87 65 54 20.0 16000.0 130.0 0.7707 KAUAN 2,228 
3000.0 50.0 KAUAN 3.157 2.037 36 5> 64 16.0 3000.0 50.0 2.5091 KNUAN 3.101 
500.0 45.0 KNOWN 0.905 0.584 a.”6UC eS 600.0 45.0 3.3005 KAUAN 0.812 
2400.0 50.0 8.1481 KNUAN 0.370 0.239 98 os 64 12.0 2400.0 50.0 8.1481 ANUAN 0.4417 
1400.0 Ct 3.3922 KNUAN 1,286 0,830 101 66 67 12.0 1400.0 60.0 3.3922 KNUaN 1.355 


TABLE - SHS17 TABLE - SHS18 


17:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 


18:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 


NODE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT Heau = STATUS PRESSURE HEAD NUDE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAU ~ STATUS PRESSURE HEAD 
NUMBERS INVERT FT crs MGD CONS FT H20 READ =P ELEVATION +1, 20 NUMBERS INVERT FT crs wGD CONS FT H20 HEAD ELEVATION FT 
1 1016 17) 6 115.0 71.269 =0,819 KNOWN 242.1 i tS 617) 20 5.0 “1,269 =0.819 KNOWN 242,8 127,8 
2 Se a 60.0 70.557 +0,359 KNOWN 244.6 at i ar Se aa} or rhi857 cise KNOWN 743.5 65-5 
. oi oH as +8 rane Ee ioee Seer asi | 3 S828 40,0 “2.955 -1.907 KNOWN 244,/ 204.7 
* SU wh Tha I — * 4 5150 52 P 3.249 =2.096 KNOWN 240,2 
5— 3153-58 9 140.0 —-1.269=0,819 KNOWN 255-9 3 5133 ag ho igen eet . 
6 4S, Wee as 40,0 70.433 =0.279 KNOWN 243,/ i reer rear 40.0 -0.418 -0.270 KNOWN 246.6 
7 Ey os eee 95.0 =0,279 =0,180 KNOKN 246.9 _ 7 4 ig ads Cte 05.0 -0.294 °0.190 KNOWN 247.8 
8 oto oo 30,0 22. 14,745 247.0 KNOWN 8 @ io 0 0 30.0 22.980 14.826 2480 KNOWN 
9 ATT Aen 98 22, 40.0 71.129 -0.729 *NOWN 248,21 | 9 an ye ot as 80.0 “1.129 =0.729 KNOWN 249.0 
10 9103.2 0.6 100.0 _9.732_ _6+279 <NOHN + 255.2 10 94103 0 0 100.0 9.887 6.379 KNOWN 255.9 
ii if 93 is" = 50.0 =1.021 -0.659 KNOWN 243.7 tT Ti i493 43500 50,0. -4.021 -0.659 KNOWN Tit 
12 1415 34 «(0 “1.377 =0,888 KNOWN 248.5 12 1415 34 «(0 60,0 71-362 -0,878 KNOWN 248.9 
13 362 3029015 15 73.079 1,986 KNOWN 246,7 = 13 1650 90 15 “1,976 KNOWN 247.5 
i4 ci ea ee | 129° -0.729 KNOWN 235.1 | 14 5 2 ee MIC! RL =0.729 KNOWN 235.8 
15 16 20 0 0 +202 -0,130 KNOWN a3o.u | 15 16 20 0 0.120 KNOWN 240.5 
16 19 20 21 26 70,202 -9.130 KNOWN 238.5 16 19 20 24 26 =0,120 KNOWN 239,/ 
224 23 70.975 =0.629 KNOWN 238.6 im LRAT Oe ee $0,639 KNOWN 24U, 0 
18 10 22 «92 0 “0.557 -0.359 KNOWN 24,0 18 10 22 92 0 =0,359 KNOWN 246.0 
19 2425 498 “0.201 -0,130 KNOWN 234,86 19 24°25 #45 0 =0.120 KNOWN 236.6 
20 26°25 41 ~«O “0.774 =0,499 KNOWN 234.8 a 225 4 =O 479 KNOWN 236-5 
21 27 95 28 0 0.402 -0.260 KNOWN 235,60 21 27 95 28 0 -0.250 KNOWN 235.2 
22 952932 6 70,202 -0,130 KNOWN 231.1 22 95 29 32 9 =0,120 KNOWN 232,/ 
2 way aT 8 1.563 =1,008 KNOWN 229.3 2 _we_ zy sai =0.958 KNOWN 231, 
ch e 33 a) +2.398 -1,547 Biche 219.5 24 35 33 0 CO 71.517 KNOWN 217.2 
2 s Tipe OL 20. ~0.851 -0,549 KNOWN 212.0 25 3537 8 70.539 KNOWN 217.0 
26 37 36 40 42 70.3540 =0,220 KNOWN 215.5 ms —}— ri3 73845 a =. 220 KNOWN wi7.s 
27 3839 ol “1.547 -0,998 KNOWN 214,21 27 3B) 8950 40 =0.978 KNOWN 216.1 
26 S2u5S.c4e-0 22.19% °0.769 KNOWN 228.2 28 32.33. 486 +769 KNOWN 229,35 
2 CL a a) -0.170 *0,1i0 KNOWN 214.8 25 0 39 40 20,0. =0.170 -0.110 KNOWN it.6. = 
30 eid Shana! 73.914 (2,525 KNOWN 227.0 30 44°42 43 0 20,0 =3.729 =2,406 KNOWN 229.0 
Sa 46048 49 0 _71.377 =0,888 KNOKN 235.2 Wag 31 460648 «49~«O8 =0,868 KNOWN 233.8 
ye 52 5S 49 54 71,052 0,679 KNOWN 238.0 32.92 «53 49° ~54 0.679 KNOWN 238.0 
33 54°55 56 0 73,373) =2,176 KNOWN 235.4 33 54°55 56 0 72.166 KNOWN 232,6 
34 58 55 57 60 88 -1,218 KNOKN 232.2 34 58 55 57 60 =1,218 KNOWN 231.4 
35 36°57 62 6a 68 =1.218 KNOWN 21.7 S716 OL 230.1 
36 62 bS\e 75, 6 “1.485 -0,.958 abe 231.5 36 62 63 73° 0 80,0 “1.470 -0.948 KNOWN 229.8 
37 61 63 64 66 -1.485 -0,958 KNOWN 226.2 =i Sed 37 61 63 64 66 75.0 71.470 -0,948 KNOWN 225, 
36-64 70 69 65 71.686 -1.088 KNOWN 217.4 my. 6a 70 69 65 $0.0 “TY +4 LT N 216.4 
39 0 eS) Te, 71.02) +659 KNOWN 222.9 39 79, 7a 7S ere 20,0 71.021 *0,659 KNOWN 221.7 
40 eer Te eae 71,176 -0,759 KNOWN 2143.6 | 40 71 B60 Ae 20.0 71.129 -0,729 KNOWN 212.8 
a1 75 73 «76 +74 -1.052  =0.679 KNOWN 231.5 vi 75 73 76 Ya 90,0  *1.052 -0.679 KNOWN 229,85 
42 72 76) 77" fn 6.157 3,972 231./ KNOWN 42 72,76 77 «0 40,0 4.279 2,761 230,0 KNOWN 
43 67 102 0 0 -0-851 -0.549 KNOWN 216.9 - 43 67 102 0 6 20,0 =0.836 -0,539 KNOWN 215.8 
St median d\n & EY =3.512 0 -2.266 KNOKN 221,6 —*4 77 78 1997 50.0 “3.557 2.1 225.6 
45 78 80 62 0 3.141 2,026 KNOWN 229,9 45 78 80 82 0 40,0 3,930 2,535 KNOWN 235.8 
46 79 60 0 0 “3.249 =2,096 KNOWN 219.4 46 79 B80 Oo oO 60,0 73.497 =2,256 KNOWN 221.4 
7 96 47 BS t) 1.485 =0,958 KNOWN 237.9 y S798 47 B36 40,0 =£.470 =0.948 KNOWN 29.7 
48 96 865 88 oO 70.217 -0.140 KNOWN 238.8 48 96 85 88 96 70.0 70.217 -0.140 KNOWN 240./ 
49 65 66 B84 0 70.217 0,140 KNOWN 237.1 ss as 49 85 86 84 06 110,0 70.217 0,140 KNOWN 239.2 
=— SO ge ST BOu St US 5.818 3,753 KNOWN 240.9 30 7 BS 39 60,0 “5,835 3,763 KNOWN “az, 7 
51 23°43) 43 48 “18.567 -11,979 KNOWN 235.7 51 23°45 44 43 20,0 717,762 -11,459 KNOWN 235,95 
52 103 34 91 6 39.070 25,207 254.2 KNOWN 52 103 34 94 ° 80,0 38,029 24,535 254.6 KNOWN 
ae he “1.052 -0.679 KNOWN 235.5 3S oo, t- 0- 8 120.0 =£,052 =0.679 KNOWN 237.4 a 
54 67 0 0 0 “2.321 -1.497 KNOWN 231.8 34 ee tT 120,0 "2.305 *1,487 KNOKN 234,1 
55 60 36 09 0 5.168 3,334 KNOWN 244,6 164.6 55 60 36 0 60,0 5.230 3,374 KNOWN 245.0 
aoe ot Sa te OO 0.972 0,627 232,6 KNOWN, 132.65 35 5 7 T60.0- Tas : ae TAT KNOWN 
37 69 68 67 0 71.686 =1.088 KNOWN 215.6 186.8 57 69 68 67 0 25.0 -1.671 =1.078 KNOWN 212,9 
58 12,93 61 =o 75,0 70.340 *0.220 KNOKN 245,2 170-2 0 75.0 -0,340 -0,220 KNOKN 246,1 
oy wT Vi BL [) 60.0 “0.340 =0,220 KNOWN 246,79 : aay Wigs 60,0  -0,.340 -0.220 KNOWN 30.0. a2 on ee ,.6 
60 13 0 i) t) 40,0 -0,851 0,549 KNOWN 240,6 200.6 0 -0.851 -0,549 KNOWN 241.5 
61 30 92 0 0 160,0 70,433 -0.279 KNOWN 242,35 65.3 0 =0.418 =0,270 KNOWN 246,35 
er Ba 6 6 45.0 0,851 -0,549 KNOWN 245.7 20067 0 =. =0.549 KNOWN 246.4 
63 59 99 98 0 100.0 71.423) =0.918 KNOWN 225.8 125.8 0 ~1.470 =0,948 KNOWN 226.4 
64 97 36 98 0 90,0 72.027 1.308 KNOWN 224,9 134.9 0 =2.182 1.407 KNOWN 225.8 
65 b2 Bs B4 By 1605.0° 1,668 =-1,216 KNOWN ~ 235.9 130.5 2) 888 -{,218 KNOWN “237.7 a 
66 100 66 101 C) 60,0 70.433 -0.279 KNOWN 222.9 162.9 0 & =0,.270 KNOWN 221.9 
67 65 102 101 0 60,0 70,433 -0,279 KNOWN 217.5 a. 157.3 ry =0.418 -0,270 KNOWN 216,38 
_ — ee — = 
PIPE FROM 10 DIAMETER LENGTH HAZEN (C) RESISTENCE = STAIUS = DISCHARGE =~ = PIPE FROM TO DIAMETER LENGTH HAZEN (C) _RESISTENCE = STATUS =» DISCHARGE ~+ 
NODE NODE INCHES FEET “COEFFICIENT REF(D-(-6) RES CFS” «AOD NODE NODE INCHES Feet COEFFICIENT R®F(D+L+c) RES Crs 40D 
1 2 1 16.0 4000.0 55.0 2.8046 KNOWN 0,990 0,643 1 2 1 16.0 4000.0 55.0 2.8046 KNOKN 0.979 0,632 
16 15 i 12.0 1500.0 ~ 70.0 362795 KNOAN L.205 0.777 16 5 ea is 12.0 1600.0 70.0 2793 KNOWN T.18i (0.762 
17 1 14 12,0 4800-0 70.0 8.7448 KNOAN 0.686 0.572 1? 1 14 12.0 4800.0 70,0 8.7446 KNOWN 0,691 0.575 
3 2 Be 16.0 600.0 70,0 | 0,3590 KNOWN 1,649 4.0 i 3 2 3 16.0 800.0 70.0 0.3590 KNOKN 1,577 4,048 
4 6 2 24.0 1600.0 60.0 0.1326 KNOWN 3,156 2.0 i= 7 6 2 24.0 1600.0 60.0 0.1326 KNOWN S.iis” 2.008 
5 6 3 36.0 1600.0 60,0 0.0207 KNOWN §=11,866 =7,655 5 6 3 36.0 1800.0 60,0 0,0207 KNOHN 11,545 7,448 
2 3 14 12.0 4000.0 65.0 8.3581 KNOXN 1,017 0.656 2 3 14 12.0 4000.0 65.0 8.3581 KNOHN 1,036 0.669 
i6 v Lt 20.0 3120.0 7.0 UL 775L KNOWN 2.662 1, 7i7 16 3 i5 20.0 5120.0 70.0 O,775% KNORN 2.542 1.640 
19 s 16 30.0 5400.0 60,0 0.1509 KNOWN 6,896 4.449 19 3 16 30.0 5400.0 60,0 0.1509 KNOWN 6,568 4,254 
51 4 5 12.0 1900.0 55.0 5.4078 KNUAN 0.773 0,499 54 4 5 12,0 1900.0 55.0 5.4078 KNOWN 0,797 0,544 
50 is, 4  %6.0 <St00.6 °° °#4.>°S.0 0.0259 KNOWN 49,651 42,678 | oe) ees q 36.0 3400.0 75.0 U.0259 KNOWN 20,305 13.160 
52 4 32 36.0 1600.0 70,0 0.0138 KNOWN 15,644 10,093 52 4 32 36.0 1600.0 70.0 0,0138 KNUWN 16.259 10,490 
53 32 5 16.0 2000.0 75.0 0.7900 KNOWN 16199 0.773 53 32 5 2000.0 75.0 0.7900 KNOKN 1,215 0.784 
56 > 4 12.0 3200.0 55.0 9.079 ~ KNOWN D.70S 0 ae 38 5 w4 3700.0 35,0 9.1079 KNOAN U.739 . i 
6 7 6 36.0 1760.0 75.0 0.0134 KNOWN 11,073 7,144 6 7 6 36.0 1760.0 7540 0.0134 KNOWN 41,467 7,308 
11 9 6 16.0 3400.0 45.0 3.4556 KNOWN 0,817 0.527 __ 11 9 6 16.0 3400.0 45,0 3.4556 KNOWN 9,822 0.530 
90 ig “6 ~ 36.0 3000.0 70.0 0.0432 > KNOHN 5,361 ¥, 459 r 90 13 $ 36.0 5000.0 70.0 0.0432 KNOWN : 7.865 
30 6 61 0 2400.0 65.0 0.1745 KNOXN 1.648 1.063 30 6 61 24,0 2400.0 65.0 0.4715 KNOWN 1,423 0.918 
89 6 62 16.0 3200.0 50.0 763 KNOKN 0.147 0,095 ee. 89 6 62 16.0 3200.0 _ 50.0 2.6763 KNOAN 0.223 0.144 ~ 
8 5 7 36.0 2400.0 75.0 0.0183 KNOWN 7605 1,661 8 _ 7 36,0 «2400.0 75.0 o,0i83 KNOWN S.2is 2.073 
7; 9 7 36.0 1920.0 60.0 0.0221 KNOWN 8,746 5,643 7 9 7 36.0 1920.0 60.0 0.0221 KNOW 6.548 5,515 
10 8 18 42.0 1920.0 __ 70,0 KNOMN 20.203 43,034 10 8 18 42.0 1920.0 70,0 0.0076 KNOWN 194766 42.752 
— F + &#G °&¥Se.0 4700.0 60.0 KNOWN 41.571 7.465 ee 9 10 9 36.0 4700.0 60.0 0.0541 KNOWN «11,374 7.336 
12 9 56 16.0 3700.0 45.0 KNOWN 0,879 0.567 12 9 56 16.0 3700.0 45.0 3.7605 KNOHN 0,675 0.565 
103 52 10 24,0 2400.0 45.0 _KNOHN 1.839 1.167 103 52 10 i; 2400.0 f - 0.3386 KNOWN os 
Ie ke) ad 12,0 2600.0 4540 KNOWN U.O18 0.399 aa i2 it §2.0 2600.0 0 10,7268 KNOWN 
93 58 11 16.0 800.0 45.0 KNOWN 1,254 0,809 93 58 11 16.0 800.0 0 131 KNOWN 
13 11 60 16.0 4400.0 45,0 KNOWN 0,651 0,549 13 11 60 16.0 4400.0 45,0 4.4720 KNOKN 
yas ke LS 6050 e000 110.0 KNOWN 30,000 19.3555 ihe a iz 13 48.0 3200.0 110.0 0.0030 KNOWN 
34 52 12 48.0 10400.0 110,0 KNOWN 31,995 20,642 34 52 12 48,0 10400.0 110.0 0,0096 KNOWN 31,564 
94 13 62 16.0 2400.0 50,0 KNOWN 0.703 0,454 94 15 62 16.0 2400.0 50.0 2.0073 KNOWN 0.628 0,405 
cl eo) WT 16,0 5000.0 60,0 KNOWN U7 0,499 46 4 Se 16.0 5000.0 60,0 2.9845 KNOWN +798 «0.545 
20 15 16 20.0 600.0 70.0 KNOWN 2,461 1.588 20 15 16 20.0 800.0 70.0 0.1241 KNOHN 2.357 1.520 
21 17 16 24,0 1200.0 = 50.0 KNOAN 1,514 0,976 21 17 16 24.0 1200.0 50.0 0,1393 KNOWN 1,594 4.028 
~~ 26 16 200° 20.00S—C3400.00——70 0 KNOAN 2.613 1.015 26 16 20 20.0 3400.0 70.0 0.5147 KNOMN 2.679 ~=«4«, 728 
27 16 21 30.0 1760.0 40,0 KNOWN 7,656 5,068 40.0 0,1042 KNOWN 7.674 4,951 
22 18 17 44.0 7000.0 70.0 KNOWN 20,861 13.459 70,0 0,0226 KNOMN 20,214 43,042 
24 17 i9 2060 4500.0 +O KNOWN . . 70,0 0.6843 KNOWN 2 1.364 
23 1/7 51 42.0 7200.0 70.0 KNOWN 15,847 10,224 70,0 0.0204 KNOHN 49,206 9,840 
92 61 18 20.0 1440.0 65,0 KNOWN 1,215 0.784 65,0 0.2500 KNOHN 1,005 0,649 
Sr | me 20 16.0 1000.0 70.0 KNOHN 0.117 0.076 70,0 0.4466 KNOHN 0,126 0,062 
45 19 51 20.0 1700.0 70,0 KNOWN 2.207) 1.424 70.0 0.2574 KNOWN 2113 1.363 
41 20 51 20.0 1760.0 70,0 KNOWN 2.157 1,392 70,0 0.2665 KNOWN 2.063 1.334 
TE | Rar fe 22 ma ae 750.0 50.0 KNOWN 2,122 50.0 0.6273 KNOWN 2,120 i. 368 
28 21 23 30.0 3300.0 40.0 0.1953 KNOWN 5.331 40,0 0.1953 KNOWN 5,167) 3,334 
29 22 23 16.0 3050.0 60.0 41,8206 KNOWN 0,995 60.0 41,8206 KNOWN 0.922 0.595 
enue eee, 25 14.0 5600.0 60.0 3.3427 KNOWN 0,926 60.0 ¥3427 KNOWN 1-012 0.653 
44 23 30 30.0 3200.0 50.0 0.1253 KNOWN 4.763 50,0 0.1253 KNUAN 4,604 2.970 
35 24 25 16.0 3050.0 70.0 1.3689 KNOWN 0,416 70,0 1.36089 KNOWN 0.368 0.237 
el met tJ zw 16,0 ~—« 4800.0 70 1.8961 KNOAN Z Bis — 95.0 1.6961  KNUWN 2,720 1.955 
37 26 25 16.0 3050.0 70,0 1.3689 KNOAN 0.435 70.0 1.3689 KNOWN 0.467 0,302 
38 26 27 16.0 3300.0 70,0 1.4811 KNOWN 0.908 70.0 41,4841 KNOWN 0,890 0.574 
rye ri 7 29 16.0 1600.0 70.0 0.7184 KNOWN “0.810 70.0 0.7161 KNOHN 0.796 0.3546 
42 3o 26 16.0 4800.0 70,0 2.1543 KNOWN 2,493 70,0 2.1543 KNOWN 2.494 «1,609 
39 29 27 16.0 3840.0 70,0 1.7234 KNOWN 0,639 70,0 1,7234 KNOWN 04626 0.404 fe 
183i 8 RNS i oN 31 28 16.0 1600.0 75,0 ~ 0.6320 KNOWN 2, 89 . 
43 $1 30 16.0 3200.0 50.0 2.6763 KNOWN 1,644 43 51 30 16.0 3200.0 50.0 2.6763 KNOWN 1.619 4.045 
49 32 31 22.0 5120.0 75,0 0,4289 KNOWN 3,682 c 49 32 31 22.0 5120.0 75.0 0.4289 KNOWN 3,447 2,224 
ah wer 33 30.6 3300.0 70.0 0.0694 KNOAN V.7ii 6.265 {\Sat eareh Mamet reas 30.0 “3300.0 70.0 0.0694 KNOWN 10.544 6,802 a." 
55 33 34 12.0 4800.0 60,0 11,6306 KNUHN 0.291 «0,168 | 55 35 34 12.0 4800.0 60,0 11,6306 KNOAN 0,269 0,166 
56 33 35 30.0 3400.0 70,0 0.0715 KNOWN 6,047 56 33 35 30.0 3400.0 70.0 0.0745 KNOMN 6,898 4.450 
37 Rol BL 6.0 7800.0 60.0 1,6527— KNOWN 0.678 By 16.0 4500.0 50.6 1.6827 “KNOWN 0.902 «0.562 
60 55 34 16.0 50.0 3.0776 KNOAN 2.126 | 60 55 34 16.0 3660.0 50.0 3.0776 KNOWN 2.230 1.439 
59 34 63 12.0 50.0 19,0122 KNOKN 0,555 59 34 63 12.0 5600.0 50.0 19,0122 KNOWN 0.408 0,345 
62. 35 36 30.0 70.0 0,0378 KNOWN 1.438 0.928 62. 3D 36 30.0 1800.0 70,0 T.0376 KNOAN 2.548 1.644 
61 35 37 16.0 70,0 1.0771 KNOWN 2,254 | 61 35 37 16.0 2400.0 70,0 1.0772 KNOWN 2.234 1,444 
100 3 66 12.0 2700.0 60.0 6.5422 KNOWN 1,146 i 100 35 66 12.0 2700.0 60.0 6.5422 _KNOAN 16130 0.729 
63 36 7 12.0 2000.0 50,0 6.7901 KNOWN 0,627 T 6s.~—~C«SG 7 i2.0 2600.0 50,0 6.7901 KNOWN 0,806 =O. 520 
75 41 36 30.0 2400.0 0.0504 KNOAN 0.675 | 75 36 41 30.0 2400.0 KNOMN 0.270 0.174 
64 7 38 12.0 2700.0 9.1666 KNOWN 0.996 =f | 64 7 38 12.0 2700.0 KNOAN 0,962 0.4634 
66~<“ ST 66 «CN S200”~=~SCO OOOO 9.1666 KNOWN 0,600 66 w7 66 t 2700-0 KNOWN . 
70 39 38 20,0 2080.0 0,8867 KNOMN 2.673 | 70 39 38 2080.0 KNOWN 
69 38 57 16.0 2000.0 1.6727 KNOWN 1,526 69 38 57 2000.0 KNOAN 
—__ ve 67 “20.0 1760.0 0.3544 KNORN- 0,457 | 65) BO) 67 1760.0 KNOWN 
71 39 40 12.0 3680.0 12,4937 KNOAN 0,852 | 71 39 40 12.0 3680.0 KNOAN 
73 41 39 24,0 4000.0 0.7037 KNOAN 3.829 a. 73 41 39 24,0 4000.0 KNOKN 
a { ae ere 5 412.0 4800.0 ~— 450.0 16,2962 KNOWN 0,747 7%] az hie 12.0 7800.0 KNOHN 
68 37 40 16.0 2000.0 60,0 1.1938 KNOWN 0,324 68 57 40 16.0 2000.0 KNOMN 
76 42 41 36.0 2400.0 70,0 0.0208 KNOWN 4.784 76 42 41 36.0 2400.0 KNOWN , 
7 36 SE- 16.0 sU00.D “70.0 1.3464 KNOAN U,972 7 35 aT 16,0 008.0 “70,0 KNOWN 
77 42 44 12.0 6500.0 50.0 22,0677 KNOHN 0.655 6500.0 50.0 22,0677 KNOWN 
67 43 57 12.0 3400.0 50.0 11,5431 KNOAN 0,485 3400.0 50.0 KNOWN 
Ste @ Ola 46 am ate 1666.0 0.0 0.3222 KNOWN 1,336 Fe 1600.0 60.0 \.NOWN 
78 45 44 16.0 6000.0 100,0 1.8560 KNOWN 2.246 8000.0 100,0 KNOHN 
"9 a4 46 16.0 9600.0 70.0 4.3085 KNOWN 0.702 9600.0 70.0 a. KNOWN 
7 Lie BE 16.0 2400.0 30.0 Z.007S KNOWN Tis 2400.0 50.0 7.0073 KNOWN 
80 45 46 16.0 9600.0 110.0 1.8672 KNOAN 2,547 9600.0 110.0 1.8672 KNOWN 2.766 1.798 
82 65 45 16.0 6240.0 80.0 2.1875 KNOMN 1,652 = 6240.0 60,0 2.1875 KNOWN 16361 0,878 
| Sn! Da RRR, ~ 16,0 “900.0 55.0 0.6310 KNOAN 1,199 00. 55.0 0.6310 KNOWN 1.182 0.%63 
“7 50 47 12.0 2400.0 55.0 6,8309 KNOMN 0,648 2400.0 55.0 6.8309 KNOWN Biaes 0.406 
4? 65 . 5600.0 55.0 15,9388 KNOKN 04362 5600.0 55.0 _KNOAN 04341 Folle 
3 48 7 | a 340020 130,0 0.0476 KNOWN 6,767 2400.0 130.0 KNOUN 6.482 4.162 
88 50 48 24.0 2240.0 130.0 0.0444 KNOAN 8,183 88 50 48 24.0 2240.0 130.0 KNOWN 7. 4 
86 49 53 16,0 11500.0 130.0 1.6421 KNUAN 1,052 = Se 86 49 53 16.0 11500.0 130.0 KNOWN 1,052 0.679 
— ba” 49 65403800601 5000 6.0714 KNOWN 5,498 ae vy 65 “T40 3600.0 130.0 KNOWN “5,213 ° 
31 59 50 24.0 3000.0 45.0 0.4233 KNOWN 4.161 i ua 59 50 24.0 3000.0 45.0 KNOAN 3,892 
99 50 63 12.0 6000.0 60.0 11,3845 KNOWN 1.167 99 50 63 12.0 8000.0 80.0, __KNOWN 1.216 
EL Re an, oe 24,0 7400.0 5.0 0.3386 x vi sz 59 24,0 2400.0 45.0 
87 65 54 20.0 16000.0 130.0 0.7707 KNOAN 2.321 87 65 54 20,0 16000.0 130.0 
se 55 64 16.0 300 50.0 2.5091 KNUAN 3.042 — 36 55 64 16.0 3000.0 50.0 
Maas Se 36 ~—sé«STCD2= 600.0 — 5.0 —C«* 3005 KNOWN 0.716 a1 ay 36 12.0 600-0 15,0 
98 63 64 12.0 2400.0 50.0 8.1481 KNOWN 0,298 98 63 64 12.0 2400.0 50,0 
101 66 67 12.0 4400.0 60,0 3.3922 KNOAN 1,323 101 66 6742.0 1400.0 60.0 


TABLE - SHS19 TABLE - SHS20 


19:00 HRS 
20:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 STUDY DAY: THURSDAY, JUNE 23, 1966 
NUDE CONNECTING PIPE ELEVATION ~ CONSUMPTION = STATUS TOT HEA = STATUS PRESSURE HEAD NODE CONNECTING PIPE ELEVATION ~- CONSUMPTION = STATUS TOT HEAD ~ STATUS PRESSURE HE~D 
NUMBERS INVERT FI crs “GD CONS Fr WeU WEAD ELEVATION FT NUMBERS INVERT FT crs 4GD CONS FT 20 WEAD ELEVATION FT 
1 tae ae et 115.0 =1,331 0,858 KNOWN 245.5 128.3 z + ee te 3 ee i507 T T KNOKN rors) 
2 ar ee 60,0 -0.588 -0.379 KNOWN (246.2 186.4 2 2 34 60.0 70,526 -0.339 KNOWN 247,0 
3 re mere oe | 40,0 =3.079 =1.986 KNOWN 270.5 05.3 3 CM ali le 40,0 “2.754 1.777 KNOWN 246.2 
ry 51 50 52 0 110.0 =3.3573 +24176 KNOWN 241.0 131.0 4 cima det Reg 110.0 =J.017 -1.947 KNOWN 242.7 
5 51_53_ 58 6 140.0 =1.176 -0.759 KNOWN ___ 23 g 5 51 53 58 0 140.0 71.037 -0,669 KNOWN 239.8 
+ a ee ee" 40, 30.449 =0.289 KNOWN 2 6 eee ieee 40.0 70.387 -0.250 KNOWN 248.0 
7 6 Fel 7 18 95,0 -0,.294 =0.190 KNOWN 7 Stra a 0 95,0 =0.265 =0.170 KNOWN . 
H re an eae 30.0 23.968 KNOWN 8 SY tor 30 6 30,0 23.909 15,425 
> t Say ee 30,0 “L176 9 Ce a at a C3 80.0 71.052 -0,679 KNOWN 
20 Viet on oe 100.0 9.577 10 vi0s 0 0 100.0 9.252 5.969 KNOWN 
14 14 93 13 0 “50,0 -1.052 11 1493 13 (0 50.0 71.114 -0.719 KNOWN 
i2 iv i5)-34 0. 80,0 =1,408 12 $4035 34 0 80.0 71,501 -0.968 KNOWN 
13 16 50 90 15 125.0 -3,172 13 1650 690 «5 125.0 =3.373 =2.176 KNOWN 
14 ai io ae G 30.0 -1,176 14 27° 52 46 30,0 “1,052 0.679 KNOWN 
‘Lg ie 20 0 oO 20, -0,186 15 CE a 20.0 70,186 -0,120 KNOWN 
16 39 20 22° 26 70.186 16 19 20 24 26 20.0 =0.166 -0.120 KNOWN — 
17 2122 24 23 1.021 17 21 22 24 23 20,0 0,913 0,589 KNOKN 
18 IT 22590 8 -0,.588 18 10, 22 92. «0 40.0 70.526 -0.339 KNOWN 
etn ced iestnasie da -0.186 a ij 2 25 45 9 20.0  -0,186 -0.i20 KNOWN 
20 ae oe -0.743 20 26 25 41 0 20,0 70.758 =0.489 KNOWN 
21 2 0 -0.371 21 27 95 28 06 20,0 70.371 -0,240 KNOWN 
22 95 29 32 ) -0.186 2 ys 29 32 0 20,0 =0.186 -0.,120 KNOWN 
23 28 29 44 0 1.470 _ 23 28 29 44 «#0 20,0 71.501 0,968 KNOWN 
—35 3533-0 =2 7166 24 35,330 oo 20,0 72.182 -1.407 KNOWN 
25 35 37 0 0 -0.774 25 35 ST L) 0 . -U. 70. 
26 37. 38 40 42 20.0 =0.309 26 37 38 40 «42 20,0 -0.309 -0.200 KNOWN 
3 | a Se) 30-0 =1,393 27 38.39 ao 20,0 71,408 -0,908 KNOWN 
26 32.33 48 «(0 25.0 “1.083 28 wz 33 48 OO 25.0 =1.083 =0.699 KNOWN = 232,45 = 
29, 40: (39 Oo 20.0 70.155 se fees 29 40 39 #0 0 20,0 70.155 -0.100 KNOWN 221,21 
30 a4 42 43 «0 20.0 -3.682 30 447.42 A300 20,0 73,744 +416 KNOKN 231.5 
34 46 48 49 «0 40.0 -1.238 31 we 48 490 40.0 =1.253  -0.809 KNOWN : 
32 52 53 49 54 95.0 0.975 32 52 53 49 54 95.0 70,851 +0.549 KNOWN 240.0 
35.5485 Sb 6 110.0 =3.141 33 54 55 56 Oo 110.0 72.754 -1.777 KNOWN 232.9 
34 58 55 57 60 75.0 “1,764 Br 38°55 57 60 75.0 “1.547 =0.998 KNOWN = 235.8 
35 56 57 62 64 80.0 -1.764 5 56 57 62 64 71,547 =0,998 KNOWN 233.3 
36 62 Shintaro 80,0 71.377 36 62 63 75 Oo +779 KNOWN 232.9 
7 Ai. 48) 84 66 75.0 -1.377 ~ se i 63 64 66 KNOWN 229.7 
38 64 70 69 65 60,0 71.578 38 64 70 69 65 40,0 =1.377 -0.888 KNOWN 222,> 
cess ee rk a 20,0 =0.928 39 70717372 20,0 70.944 -0,609 KNOWN 226.4 
40 71 68 Oo 0 20.0 71.099 WM i 680. 0 20,0 “1.114 =0.719 KNOWN 219.4 
a1 75 73 76 74 70.0 -0.975__ s 41 75, 25NTA, 74 70,0 =0,851 -0.549 KNOWN 232.8 
I 40,0 3.401 KNOWN 42 1D 2GDITL 40.0 5.067 3.269 235.0 KNOWN 
43 67102 0 «0 20.0 =0.774 a 67 i020 20, =O. =0,509 KNOWN . im 
44 77-78 +79 «97 50.0 “3.311 44 77 78 79 «97 50.0 =3.373  =2,176 KNOWN 221.9 
ri 78 Bo B2 0 40.0 3.636 45 78 80 62 0 40,0 2.414 1,557 KNOWN 228.0 
46 79 80 OO O 60.0 -3.636 1% i Aa | Sea aan, 60,0 =3,590 =2,316 KNOWN 217.7 wa 
a7 96 47 83 6 40,0 4.377 47 96 47 83 0 40,0 71.207 -0.779 KNOWN 240,2 
eet Ge LL 70.0 =0.201 48 96 65 88 0 70,0 70.170 0.110 KNOWN 240.8 
Aol BS .06, aa) ne weraeo ae secase ao Bs 85 BS HSCS 00010 KNOWN 239. 
50 47 88 (31 «99 60.0 5.384 50 47 88 31 99 60,0 5.199 3,354 KNOWN 242,0 
Ding ees oD 4a ae ~20,0  =17.499 =11,290 54 23.945 44 43 20,0  -17.609 -11.489 KNOWN 237.2 
b2 403 34 «98 «0 80.0 37.267 KNOWN eS ae Le 254,9 KNOWN 
53 6 ih 8 120.0 -0.975 =0.629 KNOWN 237.2 — 53 er en, 120.0 70.851 0,549 KNOWN 238.2 
Odin Bien an el 120,0 =2.166 =1,397 KNOWN 234,1 54 87 0 9 0 120,0 71.888 -1.218 KNOWN 23,5 
25 60 36 90 0 60,0 5.864 3,783 KNOWN 249.2 — ss 60 S07 tere z 6.390 4.123 KNOWN 55,5 
56 7. e00S ep 100,0 0,936 0.604 231.1 KNOWN 56 7% 8 or 8 100,0 “1.444 -9,.932 230,21 KNOWN 
—sT__ 8968-67 0 25,0 1.578 -i.016 KNOWN 2iv.8 57 69 68 67 0 25.0 71.377 -0,888 KNOWN 219.6 
58 12. 93 -si— 6 75.0 =0.356 0,230 KNOWN 246.1 Mat. 129s ey, 6 75.0 =0.37f =0.240 KNOWN 246,2 
29 $1). 940 8% 10 60,0 -0,356 -0.230 KNOWN 247.8 39 31 91 81 0 60,0 “0.371 -0.240 KNOWN 248.1 
= is ee a 40.0 +882 =0.569 KNOWN 241.2 60 en ee ee 40.0 -0,944 +609 KNOWN 240./ 
61 3o 92 9 0 180.0 -0.449 =0.289 KNOWN 247.0 Se ee 160.0 =0.387 -0.250 KNOWN 247,70 °° 
62 89 94 9 6 45.0 -0,.682 -0,569 KNOWN 247.0 62 89 #94 v) 0 45.0 70.944 -0.609 KNOWN 247,06 
ty ~—COY TG () 100.0 =T.598 =1.028 KNOWN 226.35 63 59 99 «98 t) 100.0 71.563 -1.008 KNOWN 227.7 
64 97 36 98 0 90.0 2.274 1.467 KNOWN 226,u ba 7 36 58 «OO 90,0 =2.228 =1.437 KNOWN 227.2 
65 a2 83 84 287 105.0 71,764 =1+138 KNOWN 237.5 65 82 83 64 87 105.0 71.547 =0.998 KNOWN 23/.8 
—se 100-66 If 0 60,0 =0.387 =0.250 KNOWN 225.0 7 66 100 66 101 Oo 60.0 70.340 -0.220 KNOWN 22/,0 
67 65102 101 0 60,0 +387) *0.250 KNOWN 217.9 67 65 102 101 0 60,0 -0.540 -0.220 KNOWN 222.4 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STAIUS <=» DISCHARGE += PIPE FROM TO” DIAMETER LENGTH HAZEN (C)  RESISTENCE = STATUS == DISCHARGE == 
NODE NODE INCHES FEET COEFFICIENT R=F(D+L+C) HES crs MOD NODE NODE INCHES FEET COEFFICIENT R=F(D+L+C) Kes CFs 4GD 
1 G 2. 16.0 4000.0 55.0 2.8046 KNOWN 1.012 0.653 T z d= seal. 0b Sout = 2.8046 KNOAN 0.915 0.590 
16 13 en Fl ee 70,0 —-3,2793 KNOWN 4,181 0.762 oe 16 13 1 12.0 1800.0 70,0 3.2793 KNOWN 1,093 0,705 
17 I i4 12.0 70.0 8.7448 KNOWN 0,862 0.556 17 1 14 12.0 4800.0 70.0 8.7448 KNOAN 0,832 0,537 
3 2 3 16.0 70,0 0,3590 KNOWN 1,524 0,983 Ts 2 3 16,0 6800.0 70,0 —T,3590 KNOWN 1,538 0,992 
4 6 2240 60,0 _ 0.1326 KNOMN 3,124 2.015 4 6 2 24.0 1600.0 60.0 0.1326 KNUAN 2.979 1,922 
5 Cramers 36.0 80,0 0.0207 KNOWN 41,399 7.354 5 6 3 36.0 1800.0 60,0 0.0207 KVUAN 11,138 7,186 
2 3 14 12.0 65.0 8.3581 KNOWN 1.024 0,660 2 T 14 12.0 4000.0 65.0 «8 3581 KNOAN 0.963 0.621 
18 3 15 20.0 70,0 0.7751 KNUAN 2.456 1,585 7 16 $ 15 20.0 5120.0 70,0 0.7751 KNOAN 2.495 1.609 
aS | ee dae soe yo.0 ee 0) ~ 0.1509 KNOWN “6,364 4.106 Soe 19 3 16 30.0 5400.0 60.0 0.1509 KNOWN 6.464 4,170 
51 4 5 12,0 1900.0 55,0 5.4078 KNOWN 0.771 0.497 31 a 5 12.0 1900.0 55.0 5.4078 KNOAN Vi 70e : =e 
50 13 4 36.0 3400.0 75.0 0.0259 KNOWN 20,073 42.950 50 13 4 36.0 3400.0 75.0 0.0259 KNOAN 18,603 12,002 
5z ¥ 3Z 36.0 1600.0 TW UD. 0138 KNOWN {5,929 10.277 52 4 32 36.0 1600.0 70,0 0.0138 KNUAN 14,884 9,602 
53 32 5 16.0 2000.0 75.0 0.7900 KNUAN 1.141 0.736 53 32 5 16.0 2000.0 75,0 0.7900 KNOAN 0,977 0630 
58 5 34 12,0 3200.0 55.0 9.1079 KNUAN 0.736 0.475 58 2 34 12.0 3200.0 55.0 9.1079 KNOAN 0,643 0,415 
—— sf b> ee APSR ae SEO oe WaDASS, wo KNONN Gag OYO STs 6) Sins 6 7 6 36.0 1760.0 75.0 0,0134 KNOWN 41,592 7.479 
11 9 & 16,0 3400.0 3.4556 KNOWN 0,812 0.524 ii 9 6 16,0 3400.0 45.0 5, 4556 “KNOWN 0,784 0.506 i. 
90 135 6 36.0 5000.0 0.0432 KNOHN 3.757 2.424 90 13 6 36.0 5000-0 70.0 0.0432 KNOWN 3.688 2.379 
i a al “24.0 2400.0 v.i7i5 KNOWN 1,206 0.778 30 6 61 24.0 2400.0 65.0 0,1715 KNUAN 15234 0.796 
89 6 62 16.0 3200.0 2.6763 KNOWN 0.287 0,165 bo oe 62 16,0 $200.0 ~~ 50,0 “2.6763 KNOWN 0.327 0.241 
8 8 7 36.0 2400.0 0.0165 KNOWN 4,204 2.712 8 8 7 36.0 2400.0 75,0 0.0183 KNOWN 4.225 2.726 
at aaa 4 36.0 1920.0 0.0221 KNOWN 7,981 «5. 449 7 9 ? 36.0 1920.0 60.0 0.0221 KNOWN 71630 4.923 
10 8 18 42.0 1920.0 70,0 0.0076 KNOWN 19,759 12.747 7 et 16 42.0 1920.0 70,0 0.0078 KNOWN 19,680 12-897 ig 2 a 
9 10 9 36.0 4700.0 60.0 0.0541 KNOWN 10,932 7.053 9 10 9 36, 4700. 60, . Now 
12 gy L | ems 16.0 3700.0 45,0 35,7605 KNOWN 0,963 0.622 12 9 58 dene 3700.0 ret 5 7805 pat eet aeaea 
103 52 10 24,0 2400.0 45.0 0.3586 KNOWN 1,354 0.874 103 52 io 24.0 2400.0 45,0 0.3386 KNOHN 1.245 0,803 
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Sr a Le CLL 70.0 U. 0578 Sell A OIL TLE RL EL LAS Cy eS ee 17 16.0 2400.0 70.0 1.0771 KNOHN 1,583 1,024 
61 3. 37 16.0 2400.0 70.0 4.0771 KNUAN 1,768 1.144 100 35 66 {2.0 2700-0 — $0.0 6.5422 KNOWN 0.808 0.333 
100 3> 66 12.0 2700.0 60,0 6,5422 KNUAN Be908 dee 63 36 37 12,0 2000.0 50.0 6,7901 KNOWN 0.497 0,324 
ase 87 12.0 2000.0 50.0 6.7901 KNOWN DSS 0.376 75 3641 30.0 2400.0 70.0 0.0504 KNOMN 34250 2.097 
75 36 41 30.0 2400.0 70.0 0.0504 KNOWN 2.803 1.609 os _ 37 _ 38 12.0 2700.0 50.0 KNUAN 0.726 
64 37 36 12.0 2700.0 50.0 . 941066 KNOAN 0.809 0.522 66 37 66 12.0 2700.0 50,0 KNOWN 0.426 
Le LS ee ee 0 | “9.1666 KNUAN O.a7e 0.306 70 39 38 20.0 2060.0 40,0 KNUWN 1.707 
70 39 36 20.0 2060.0 40.0 0.8867 KNOAN 1.961 1.278 Eames} 2 ye 16.0 3000.0 “50.0 ~ KNOWN T.07i 0. OWL 
69 36 57 16.0 2000.0 50.0 1.6727 KNUAN 1,235 0.797 oe 65 38 67 20.0 1760.0 60,0 KNOWN 0,294 
$5 38 67 20.0 1760.0 60.0 0.3544 KNUAN 0.317 6.204 71 39 40 12.0 3680.0 50.0 KNOWN 0.573 
71 3g 40 12.0 3680.0 50,0 12,4937 KNUAN 0,662 0.427 = ai RC 24.0 : 40,0 KNOWN Z5IL 
73 41 39 24,0 4000.0 40-0 0.7017 KNOWN 2.947 1,904 72 42 39 12.0 4600.0 50.0 KNOAN 0.478 
i a ee 12,0 4800.0 50, 16.2962 “KNOAN U.547 0.353 68 57 40 16.0 2000.0 60,0 KNOWN 0.340 
6657 40 16.0 = 2000.0 60.0 4.1938 REOAN SBA SI0 G06 25e ae, Bia! Cape, emt fo eae 07 1 7040 KNOWN 4,718 
76 42 41 36.0 2400.0 70,0 0.0208 KNUAN 2,811 1,814 74 41 56 16.0 3000.0 70,0 KNOWN 1,712 
74 41 56 16.0 3000.0 70.0 1.3464 KNOWN 1,909 1.232 77 42 44 12.0 6500.0 50.0 KNOMN 0.727 
77 42 44 12.0 6500.0 50.0 22,0677 KNOWN 0,903 0.583 $7 as 37 i2.0 3400-0 30,0 KNUAN 0.337 
oe Teer 12.0 3400.0 50,0 14.5431 KNOWN 0,393 0,253 10s a7 as oa gs annen 40.0 KNOW erode 
toe 67 as 2n.0~=~S—«8 0D 60.0 0.3222 KNOAN T.i04 0.712 78 4> 44 16.0 8000.0 100.0 KNUAN 0,290 
8000.0 100,0 1.8560 KNUAN 0,269 0,187 capcom | Ge | AK | 16,0 9600.0 70.0 KNOWN. 0,832 — 
9600.0 70,0 4.3085 KNUAN 0,936 0.604 97 64 44 16.0 2400.0 50,0 KNOWN 2,568 
2400.0 50.0 2.0073 KNOWN "2.931 £. B92 60 45 16.0 9600.0 110.0 KNOMN 14350 
9600.0 110,0 1.6672 KNUOMN 1,509 0.973 est | $5 a 16.0 $240.0 80.0 “KNDAN 754 
6240.0 80,0 2 9875 KNOWN 31175 2.048 = 96 48 “7 16.0 900.0 55.0 KNOMN 0,775 
900.0 55. 0.6310 KNOWN U.BVe 47 50a 12.0 2400.0 55.0 KNOWN 0,506 
2400.0 55.0 6.8309 KNOAN 0,561 0,375 Bs Cesar | 2.0 —B600.0 55,0 KNUAN 0.352 
5600.0 55.0 15,9388 = KNUWN 0,405 0,261 ae 85 48 49 24.0 2400.0 130,0 KNOWN 5,868 
2400.0 130.0 0.0476 KNOWN "6.746" 4, S52 ee 5048 24.0 2240.0 130.0 KNOHN 64782 
2240.0 130.0 0.0444 KNOMN 16.0 14500.0 130.0 KNOWN 0.665 0 
130.0 1.6421 KNOWN 24.0 3600.0 130.0 KNUAN 5.063 4 
130.0 0.0714 KNOWN 24.0 3000.0 45.0 KNUAN 3,899 ‘ 
45.0 0.4233 KNUAN 12.0 6000.0 60.0 ~KNOAW 0.743 t. 
6000.0 80.0 11,3645 KNOAN 24.0 2400.0 45.0 KNOAN 4,668 
2400.0 45.0 0.3386 KNOAN 20.0 16000.0 130.0 KNOWN 1.470 
16000.0 130.0 0.7707 KAORN ee Crt eee “50,5 KNOAN . 5 
3000.0 50.0 2.5091 KNOWN. 12.0 800.0 45.0 KNUAN 0.444 0,287 
800.0 45.0 3.3005 KNOAW 12.0 2400.0 50.0 8.1481 KNOAN 0.251 0.162 7 
98 63 64 12.0 2400.0 50.0 6.1481 ANUAN 12.0 1400.0 60,0 3.3922 KNOWN 0.971 0.626 
101 66 67 12.0 1400.0 60.0 3.3922 KNUAN 


TABLE ~ SHS23 TABLE - SHS24 


23:00 HRS 24:00 HRS 
STUDY DAY: THURSDAY, JUNE 23, 1966 STUDY DAY: THURSDAY, JUNE 23, 1966 
NODE CONNECTING PYPE ELEVATION ~- CONSUMPTION = STATUS TOT HEAU = STATUS PRESSURE HEAD ___NODE CONNECTING PIPE ELEVATION = CONSUMPTION * STATUS TOT WeEAU ~ STAIUS PRESSURE HEAD 
NUMBERS INVERT FT crs “GD CONS FT Heo HEAD ELEVATION FT NUMBERS INVERT FT crs MGD CONS FY H20 HEAD ELEVATION FT” 
es es See < es © eee es 8 es ht ee a By 0 70.619 KNOWN 250,60 141.6 
2 a Sem ee 60.0 =0.464 KNOWN 252.8 0 70.279 KNOWN 256.> 198.5 
tosh EE SESE IS ABE — BE 4 cise Rapin 238s toe 
~ td t 0 110. 2.72 N ‘ 0 71.567 — cH . 145, 
5 5i 53 58 0 140,0 70,634 KNOWN 250.4 0 =0.339 KNOWN 253.7 13. 
6 4. B'L6 98 +230 KNOWN 259.9 414 0.210 KNOWN 259.0 
eae 6 qo. +150 KNOWN WN 0 “0.140 KNOWN 260.35 
8 6 10 0 0 16.156 258.0 0 16,801 261,5 KNOWN 
9 re eb ieee ae =0.609 KNOKN 257.4 12 =0.549 KNOWN 260.4 
ro vist 6 4.901 KNOWN 259.1 0 4.602 KNOWN 261.6 
11 a4 93 as 0,559 KNOWN 252.5 0 0.519 KNOWN 254.7 
12 1445 34 6 =0.739 KNOWN 256.4 0 =0,689 KNOWN 258.9 
ty is 30 oo is =1.677 KNOWN 35.0- 15 557 KNOWN 258.9 0 
14 AF 5S 407 8 =0.609 KNOWN 249.2 0 KNOWN 253.0 
15 rd ee ee) =0,090 KNOWN 0 KNOWN 256,/ 
16 i920 21 26 =0.090 KNOKN 26 KNOWN 256.9 
17 21 22 24 23 *0.529 KNOWN 23 KNOWN 
pert) 10 22 92 06 =0,299 KNOWN 0 KNOWN 
“19 af ee) 40) 0% =0.090 KNOWN 0 KNOWN —— 
20 26 25 44 «OO “0.339 KNOWN 0 KNOWN 
oeek ft 2798. "28 6 0.170 KNOWN () KNOWN 
22 yw a 32 CO 70.090 KNOWN 0 KNOWN 
23 26 29 44 «9 =0,689 KNOWN 0 KNOWN 
pee 35_ 33 0 “1.178 KNOKN 0 KNOWN 
ri 37 0 0 =0.419 KNOWN 0 KNOWN : = 
26 37) 38 400 «42 “0.170 KNOWN 42 KNOWN a 
27 38 39 0 =0.759 KNOWN 0 KNOWN 
28 32-33" 48 0 =0,589 KNOWN C) KNOWN 
20 “6 538) 8 =0,080 KNOWN o KNOWN 
3o 4442 43 0 71.727 KNOWN 0 KNOWN 
wt 16 4a 4 0 =0,669 KNOWN 0 KNOWN 
32 52 53 49 54 “0.539 KNOWN 54 KNOWN 
33 $4.55 56. 8 “1,098 KNOWN 0 KNOWN 
4 su 55°) 57 60 “0.619 KNOWN 60 KNOWN 
35 56 57 62 64 “0.619 KNOWN 61 KNOWN = 
36 62 63 73 0 =0.479 KNOWN 0 KNOWN 
vv 61 63 64 66 “0.479 KNOWN 66 KNOWN 
36 64 70 69 65 =0,549 KNOWN 65 KNOWN 
39 7072 73 (72 =0.499 KNOKN 72 KNOWN 
a0 70 00 50 t =0.519 KNOWN 0 KNOWN 
41 75 73 76 4 0.339 KNOWN vo KNOWN = 
42 7a 76. 72. 0 1.439 0 KNORN 
ay 87 i102 00 +419 KNOWN i) KNOWN 
44 277 78 79 «97 =1.557 KNOWN 97 KNOWN 
as 76 60 62 0 "0.499 KNOHN 0 KNOWN 
46 CAR a 1.168 KNOWN 0 KNOWN 
47 96 47 83 0 “0.479 KNOWN 0 KNOWN rs 
48 96 85 66 Oo ~0,070 KNOWN 0 70.0 -0-093 0.060 KNOWN 
a a5 86 84 i) =0.070 KNOWN 0 110,0 0.095 0.060 KNOWN 
50 47 86 31 99 1.567 KNOWN 99 60.0 1.2553 0.809 KNOWN 
ot 23.45 41 43 8.185 KNOWN ay 20.0 KNOWN 
by ee Oe Ce) 14,243 0 80.0 KNOWN 
53 66 0 o 0 “0,339 KNOWN 0 120.0 KNOWN a 
Bite. 07. pg) dee 759 KNOWN 0 120.0 KNOWN 
| eee | a) 0 KNOWN 0 60,0 KNOKN 
56 74 0 0 0 0 100,0 KNOWN 
57 69 66 67 0 =0.549 KNOWN 0 25.0 KNOWN 
36 iz yy a 8 =0.190 KNOWN 0 75.0 KNOWN 
39 S..91 0 Ba 0 =0,190 KNOWN . . ou. KNOWN = 
60-243 5g =0.459 KNOWN 0 40.0 KNOWN 
aL ee Ua, ee 0.230 KNOWN o) 180.0 KNOWN 
62 bo 94 08 =0.459 KNOWN 0 45,0 KNOWN 
6s 59 99 98 oO =0.509 KNOWN 0 100,0 KNOWN 
64 07 36 8 0 =0.729 KNOKN 0 90,0 KNOWN 157.0 
os 82 63 84 B87 “0.619 KNOWN 87 105.0 KNOWN ——— ae 
66 100 66 104 0 70.140 KNOWN t) 40.0 +186 -0.120 KNOWN 185.7 
67 65 {02 101 0 =0.140 KNOWN 0 60.0 -0.186 -0,120 KNOWN 183.6 


“PIPE FROK” TO” DTAMETER LENGTH “WAZEN (CY RESTSTENCE = STATUS == DISCHARGE ==~ : PIPE FROM 10 DIAMETER LENGTH HAZEN (C) RESISTENCE ~ STAIUS == UISCHARGE == 


NODE NODE INCHES Freer COEFFICIENT R*F(DrL+C) eS crs GD NODE NOvE INCHES FEET COEFFICIENT R#F(D+L-c) Res crs GD 
1 z Teo 4000.0 55.0 2.8046 ~ KNOWN V839 OS at 1 2 1 16.0 4000.0 55.0 2.8046 KNOWN 0,614 0.525 
16 is 1 12.0 1800.0 70.0 3.2793 KNOWN 0,678 0,566 | ee am: 12.0 «1800.0 70.0 T.2793 KNOWN 0.7580. 489 "== 
| i4 12.0 4000.0 70,0 8.7448 KNOWN 0,665 0.429 1? 1 14 12.0 4800.0 70.0 8.7448 KVUAN 0,612 0.395 
rT 2 y 16.0 06.0 70.6 0.3590 KNOWN L062 0685 3 2 3 16.0 800.0 70,0 0.3590 KNUAN 0,681 0.568 
4 6 2 24.0 1600.0 60.0 0.13526 KNOWN 2,365 1.526 4 6 2 24,0 1600.0 60.0 0.1526 KNOWN 2.126 1.373 
3 6 3 36.0 1600.0 60,0 0.0207 KNOWN 8.352 5.3688 5 6 3 36.0 1800.0 60.0 0.0207 KNUAN 7,295 4,706 
2? 3 i4 12.0 4000.0 65.0 8.3581 KNOWN 0.815 6.526 2 $ 14 12.0 4000.0 65,0 8.3581 KNOWN 0,771 0.497 
16 3 15 20.0 5120.0 70,0 0.7751 KNOWN 1.702 1,008 oe is 20.0 TST “70.0 ~=©)—SC« TST KNOWN L439 0.928 
Par Ce 16 30.0 5400.0 60.0 0.1509 KNOWN 4.406 2.843 19 s 16 30.0 5400.0 60.0 0.1509 KNUAN 3,723 2.402 
3t 4 5 12,0 {900.0 35,0 5.4078 KNUAN 518 0. Sya 51 4 5 12.0 1900.0 55.0 5.4078 KNUAN 0,489 0.316 
50 1s 4 36.0 3400.0 75,0 0.0259 KNOAN 14.823 9.563 eR. |: ema 2 4 3s.0 3400.0 75.0 0.0259 KNOWN 13,964 9.009 ‘ 
Be 4 32 36.0 1600.0 70,0 0.01358 KNOWN 11,502 7,472 52 4 32 36.0 1600.0 70,0 0.0138 KNUAN 11,015 7,106 
33 32 5 16.0 2000.0 75,0 0.7900 KNOWN 0,602 0.389 53.32 5 16.0 2000.0 75.0 0.7900 KNOWN 0.552 0.356 
58 5 34 12.0 3200.0 55,0 KNNOAN 0,486 0.344 36 Lf 4 12.0 S200. 0 CC*SS —F.L07F KNOWN OS I a 
wif 6 36.0 1760.0 KNURN 11.4335 7.376 6 Ul 6 36.0 1760.0 75,0 0.0134 KAUAN 11,8350 7,633 
i} 6 16.0 3400.0 KNOWN “OSS OF met | 9 6 16.0 3400.0 45,0 3.4556 KNUAN 0,619 0,400 
6 13 346.0 5000.0 KNOWN 1.577 a 90 8 43 36.0 5000.0 70.0 0.0432 KNOWN 3.710 2,394 
61 6 24.0 2400.0 KNORN 0,945 30 61 6 24,0 2400.0 65.0 0.4715 KNUMN 1.457 0,940 
$ 62 ié.o 3200.0 KNOWN 0,356 so GR 16.0 3200.0 50.0 2.6765 KNOWN 0.449 
8 ? 34.0 2400.0 KNOKN 7,936 5 e 4 34.0 2400.0 75,0 “U.0183 KAUN “9,518 
“ ? 36.0 1920.0 KNOKN 3,728 ? 9 ? 36.0 1920.0 60.0 0.0221 KUHN 2.529 
8 18 42.0 1920.0 KNOWN 47,106 if, as i 10 8 18 42.0 1920.0 70.0 0.00768 KNUMN = 16,524 
10 9 36.0 4700.0 0.0541 KNUAN 6.367 aoa © 10 9 36.0 4700.0 60,0 0.0541 KNOAN 5,176 
9 58 16.0 3700.0 3.7005 KNUAN 1,084 12 9 58 16.0 3700.0 45.0 3.7605 KNUAN 1.177 
10 32 24.0 2400.0 0.3386 KNOWN 1.240 103 10 52 24.0 2400.0 45.0 0.3586 KNOAN 1,956 
12 11 12.0 2600.0 10,7268 KNOWN 0,598 i4 1 it 12.0 2600.0 45,0 10.7266 KNOWN” 06600 0. 387 
_ 58 11 16.0 800.0 0.6132 KNOWN 0,980 os 58 lL 16.0 800.0 45.0 0.8131 ANUAN 0,870 
1 i) 16,0 woo ©4720 KNOWN 0, 712 a ace 13 41 60 16.0 4400.0 45.0 4.4720 KNUAN 0,665 
12 13 48,0 3200.0 0.0030 KNOWN 17,074 14.036 is Ye i3 48.0 3200.0 110,0 0.0030 KNOWN = 13,642 
_ 52 12 44,0 10400.0 0.0096 KNOWN 36,821 12,443 34 52 12 48,0 10400.0 110.0 0,0096 KNUHN = 15,4310 
1 bz 16.0 2400-0 2.0073 KNORN 0,355 16.0 2400.0 50.0 2.00738 KNOWN 0,216 
14 3 16,0 5000.0 2.9845 KNOKN 0,536 16.6 5000.0 60.0 2.9845 ~~ KNOWN 
19 16 20.0 800.0 O.t241 KNOWN 1,563 800.0 70.0 0.1221 KNUWN 
17 16 740 L200 UL30S KNOWN 1,745 — ® 1200.0 50.0 0.1593 KNUMN 
16 20 20.0 3400.0 0.5147 KNOWN 1,833 0.0 S400.0 70,0 ~~ “0.9147 ~~~ RNOWN 
16 21 30.0 1760.0 0.1042 KNUMN 5.739 1760.0 40.0 0.1042 KNUAN 
oc) 17 44,0 7000.0 0.0228 KNOWN 15.342 7000.0 70.0 0.0228 KNOAN 1 
17 19 20.0 4500.0 0.6845 KNOWN 1,769 4500.0 70,0 0.6815 KNUAN 4,620 
atest 42.0 7200.0 0.0204 KNOWN 41,0140 7200.0 70,0 0.0294 KNUKN = 10,016 
is et 70.0 1440.0 0.2500 KNOKN {300 1440.0 65.0 0.2500 KNUAN 1,782 
1 20 16.0 1000.0 0.4488 KNUAN 0,139 1000.0 70.0 0.4488 KNOAN 0,175 
88 51 20.0 1700.0 0.2574 KNOWN 1,490 1700.0 70,0 0.2574 KNOWN 
20 Si 20.0 1760.0 0.2065 KNOWN 1.446 1760.0 70.0 0.2665 KNUMN 
21 22 146.0 750.0 0.6275 KNORN 1,643 ~~750.0 50,0 0.6275 RNUAN 
2 23 3o.0 3300.0 0.1955 KNOWN S,834 2,473 3300.0 40.0 0.1955 KNOWN 
22 cat 16.0 YOS0.0 1.6206 KNOWN 0,632 0.408" a 3050.0 60.0 1.8206 KNUHN 0.349 
oa “ 443. 5600.0 3.3427 KNUAN 0.871 0.562 5600.0 60.0 3.3427 KNOAN 0.558 
5 30 3050 3300.0 0.4253 KNOWN 34398 2, 3200.0 50,0 0.1253 KNUAN 1.974 
as it as tbGig- —— Rao — tase tg — 3050.0 70:0 113689 KNOWN 0.335 
26 24 146.0 1.8961 KNOAN 2.058 1.328 800.0 75,0 1.8961 — KUEN” TOL LI 
= eee 16.0 Ae 3089 KNUAN 0.418 0.270 3050.0 70.0 1.3689 KAUAN 0.264 
ri) 27 16,0 1.4841 KNUAN 0.689 ae 3500.0 70.0 1.4812 KAUAN 0,399 
26 29 16.0 0.7281 KNOMN 0,612 0.394 1600.0 70.0 0.7161 KNORN 0.359 
_30 26 16.0 2.1943 KNUAN 1,981 1.278 4800.0 70.0 2.1945 KNOWN 1.473 
2 27 16.0 1.7234 KNUAN 0.467 0.344 3840.0 70.0 1.7234 KNOWN 0.279 
3a 26 16,0 0.6520 KNUMN 2.099 4,354 1600.0 75.0 0.6320 KAUAN 
Si 30 14.0 2.6763 KNUAN 1.259 0.812 3200-0 50.0 2.6/65 KYUAN 
ve v7 22.0 0.4289 KNOWN 2800 LI 5120.0 75.0 0,4289 KNUAN 
32 33 30.0 0.0094 KNOWN 7.854 5,067 3300.0 70,0 0.0094 KNUMN 
_ 34a 12.0 11.6306 KNOWN 0.172 0.434 4800.0 60,0 11,6306 KNUMN 
AI 3o.0 0.0715 KNORN 6,324 4,080 _ 3400.0 70.0 0.0715 KNUAN 
34 35 16.0 1.6827 KNOWN 1.270 0,820 4800.0 80.0 1.6827 KNAW 
35 34 16.0 3.0778 KNOKN 2.361 2.523 3660.0 50.0 3.0778 KAUAN 
wey 12.0 19, 0122 KNOWN Oa OB 5600.0 50.0 19,0122 ANUAN 
3 36 30.0 0.0578 KNOAN 4,580 2,955 1600.0 70.0 0.0378 KNUAN 
35 37 16.0 1.0772 KNOWN 1.355 0.874 2400.0 70.0 1.0771 KNUAN 
s 66 i2.0 6.5422 KNUAN 0.700 0.454 2700.0 60.0 6.5422 KNOWN 
36 7 12.0 6.7901 KNOHN 0.402 0,259 2000.0 50.0 6.7901 — KNUHN 6.3io 
ee 41 $0.0 0.0504 KNOWN 3.436 2.247 2400.0 7040 0.0504 KNUAN 
vy ve 12.0 9.1666 KNOWN 0,640. 4a = 2700.0 50.0 9.1660 KNUAN 
3? 66 12.0 9.1060 KNUAN 0.375 0.242 2700.0 50.0 9.10660 KAUN 
3 38 20.0 0.6067 ANUEN 1,398 0.902 2060.0 40,0 0.8667 ANUAN 
37 16.0 1.6727 KNOWN 0.902 0,582 __ 2000.0 50.0 1.6727 KNUKN 
38 7 20.0 0.3544 KNOAN 0.265 0.164 1760.0 60.0 0.3544 KAUWN 
~ __ 40 12.0 12,4937 KNUNN 0.478 0.308 3060.0 50.0 12.4937 KAUAN 
5 w 240 U.70t7 KNOWN 2,238 4000.0 40.0 0.7017 AMUaN 
- 3 12.0 16,2962 KNUAN 0.265 4800.0 50,0 16.2962 KANUAN 
cd 40 __ 16.0 1.1936 KNUAN 0.241 2000.0 60.0 1.1936 KNUAN 
? 4 Yeno 0.0208 KNOHN 0.770 2400.0 70.0 0.0208 KNUAN 
16.0 A. 3464 KNOMN 1.203 3000.0 70.0 1.3464 KNUAN 
12.0 6500.0 22.0077 KNOMN 0.404 6500.0 50.0 22.0077 KMUAN 
12.0 wT TL.S43L KNGAN ae | §68 CC, $400.0 50.0 11.5431 KAUN 
20.0 0.3222 KNOMN 0,926 0,598 1600.0 60.0 0.3222 KNUAN 
16,0 1.8560 RNOAN 0,323 0.208 6000.0 100.0 1.8560 KNUaN 
16.0 4.3085 KNOWN 9600.0 70.0 AAUAN 
16.0 2.0073 KNOMN 2400.0 50.0 KAUN 
36.0 KNOAN 9000.0 110.0 KNUEN 
16.0 KNOWN 0240.0 60.0 ANUAN 
14,0 RNOAN 900.0 55.0 KNUAN 
12.0 KNUAN 2400.0 55.0 KNUMN 
12.0 KNORN 5600.0 55.0 KNUAN 
24.0 KNOEN 2490.0 130.0 RAUAN 
24.0 KNOEN 2240.0 130.0 KWAN 
16. KNOWN 53 16.0 © 12500.0 130.0 RUAN 
24.0 KNOAN 65 24.0 3600.0 130.0 KOUAN 
24.0 KUEN So 24.0 3000.0 45.0 KNUAN 
12.0 KNGAN 63 12.0 6000.0 80.0 KNUAN 
24.0 KNUAN 39 24.0 2400.0 45.0 KAUAN 7 
20.0 16000.0 KNORN Se 20.0 10000.0 130.0 ANUAN 
16.0 ONTO KNORN 64 16.0 3000.0 50.0 KNUAN 
12.0 $00.0 AMORN 59 22.0 600.0 45.0 KAUAN 
a vaaeee KNOAN o4 12.0 2400.0 50.0 8.1461 KNUaN 
78 1400.0 3.3922 KNOMN 67 12.0 1490.0 60.0 3.3926 RAUaN 


TABLE SHS-25 
STUDY DAY: YEAR 2020 
UNIMPROVED NETWORK 


NUDE CONNECTING PI ELEVATION = CUNSUMPTION = 
NUMGERS INVERT o. CFS *50 
1 OE CD ig 115.9 -3.689 -2.380 
2 eek pert be a) 60.0 -1+643  -1.066 
3 DP en cee 40.0 “ReélA -3.560 
6 $1 50 52 0 110.9 -12.074 -7.790 
5 5k 53. 58); 16 140.0 -2.557 -1.650 
6 4 5 6 Fi? 4U.0 71.224 -0.790 
7 Gy ee Ne ye 95.0 0.463 -0.560 
8 6 10) *OVr 0 3U.0 64.419 41.560 
9 LE ct Toy She R0.0 3.461 -2.220 
10 9103 © Oo 100.0 13.270 
AL 14 93 13 0 50.0 -1.390 
12 14 15 34 & B60 -1.860 
13 16 50 90 15 125.0 -3.990 
14 1? 2 46/"%0 30.0 -2.120 
15 18 20 oO © 20.0 -0.200 
16 KS) “20. L2iP "26 20.0 0.200 
rigs 21 22 24 23 20.0 -2.728 -1.760 
16 10 22 92 Cc 40.0 -1.642 -1.060 
19 24 25 45 Oo 20.0 -0.31C -).200 
20 26 25 41 0 20.0 -1.271 -0.826 
2. 2% 95 2a) 0 20.0 0.620 -v.400 
22 95 (20) sey eb 20.0 0.310 -0.200 
23 28 29 44 0 20-0 2.542 -1.640 
24 35 33 0 «10 20.0 -6.293 -4.060 
25 a5. 37 50’ fo 20.0 2.247 
26 37 38 40 42 20.0 -0.821 
27 28) 39. 10) a 20.0 -4.061 
28 32 33 4A oO 25.0 3.162 -2.040 
29 $0) 39) Wooo 20.0 -0.449 -0.290 
30 44 42 43 0 20.0 -€.3RE -4.120 
31 46 48 49 6 40.0 -3-611 -2.330 
32 52. 53 49 56 95.0 -2.123 -1.370 
33 54-55 56 0 110.0 6.420 -4.400 
34 58 55 57 60 75.0 4.944 -3.190 
35 56 57 62 ol 80.0 4.944 ~-3.190 
36 62 63 15 BO.0 -3.A59 -2.490 
37 61 63 64 66 75.0 3.859 -2.490 
38 64 10 64 65 60.0 -4.402 -2.840 
39 <0. Fl 7372 20.0 3.503 -2.260 
40 wi (6B) 0.496 20-0 -3.301 -2.130 
41 75 73 76 14 70.0 -2.743 -1.770 
42 72 76 77 40.0 35.669 23.012 
43 67 102 6 Oo 20.0 -2+247 -1.450 
44 TT FO. 79-097 50.0 6.618 -4.270 
45 78 AO #2 0 40.0 6-138 3.960 
46 7980 6 0 60.0 -7.393 -4.770 
47 96 47 83. 0 40.0 2.681 -1.730 
4B 96 45 BAO 76.0 0.356 -0.230 
49 A5 46 Ae O 110.9 -0.347 -0.250 
50 47 3A 31 99 69.0 13.345 8.610 
51 23 45 41 43 20.0 -254265 -16.300 
52 103 34 91 O 8U.0 48.911 31.556 
53 BS. (0) 0 0 ~ 170.0 2.697 -1.740 
54 By, “0 0a a0 120.0 -5.936 -3.830 
55 60 36 9 © 60.0 11.578 7.470 
56 74 0) «(OU 100.0 32428 924211 
57 69 68 67 O 25.0 4.402 -2.840 
58 tz 93 81 0 7540 0.728 -0.470 
59 3) 9k ay <0 60.0 0.728 -0.470 
60 13 0 0 0 40.9 -1-813 -1.170 
61 30 92 G O 180.0 -1.224 -0.790 
62 99 94 6 O 45.0 -1.#13 -1.170 
63 59 99 98 0 100.0 3.580 -2.310 
64 97 36 OR O 90.0 -4.774 -3.080 
65 82 83 84 AT 105.0 734425 -2.210 
66 100 66 101 0 60.0 0.852 -0.550 
67 65 102 101 G 60.0 1.085 -9.700 
_PIPE FROM TO  CIAMETER 
NODE NCDE INCHES FetT COEFFICIENT 
1 2 1 16.0 4000.0 55.0 
16 13 et 12.0 1890.0 70.0 
17 1 14 12.0 4800.0 70.0 
3 2 3 16.0 A00.0 70.0 
ae eee ls 24.0 1600.0 60.0 
5 6 3 36.0 1890.0 6C.0 
2 3 14 12.0 4000.0 65.0 
18 3 15___—— 20.0 5120.0 70.0 
19 3 16 30.0 5400.0 60.0 
5h 4 5 12.0 1900.0 55.0 
50 13 _4 _ 36.0 3400.0 75.0 
52 4 32 36.0 1600.0 70.0 
53 32 5 16.0 2000.0 75.0 
58 5a BA 260 3200.0 55.0 
6 7 6 36.0 1760.0 75.0 
lL 9 6 16.0 3400.0 45.0 
oC en ee Se 36.0 5000.0 __—_—s7C.0 
30 61 6 24.0 2400.0 65.0 
89 6 62 16.0 3200.0 50.0 
a 8B 7 36.0 2400.0 75.0 
7 9 7 36.0 1920.0 ° 60.0 
10 AB 168 42.0 1920.0 70.0 
pee oe eclp ene 36.0) | 4700.0-2 6050 
12 9 58 16.0 3700.0 45.0 
103 10 52 24.0 2400.0 45.0 
14 12 lL 12.0 2600.0 45.0 
3 58 ll 16.0 800.0 45.0 
13 LL 60 16.0 4400.0 45.0 
25. ene. 3s 48.0 3200.0 110.0 
34 $2 12 48.0 10400.0 ~~ —s«1:10.0 
4 13 62 16.0 2400.0 5c.0 
46 a4 31 16.0 5000.0 60.0 
20 15 16 20.0 800.0 70.0 
21 17 16 24.0 1200.0 50.0 
2 16 20 20.0 3400.0 _—_—*70.0 
27 lo 21 30.0 1760.0 40.0 
22 18 17 44.0 7000.0 70.0 
24 17 19 20.0 4500.0 70.0 
23 17 51 42.0 7200.0 70.0 
92 18 61 20.0 1440.0 65.0 
Sees. 22 19 201 16501 1000.0 70.0 
45 19 51 20.0 1700.0 70.0 
41 20 51 20.0 1760.0 70.0 
95 21 22. 16.0 _750.0 50.0 
28 21 23 30.0 3300.0 40.0 
29 22 23 16.0 3050.0 60.0 
32. 22,28 1660 56000 60.0 
44 23 30 30.0 3200.0 50.0 
35 24 25 16. 3050.0 70.0 
33 282 2 4800.0 75.0 
37 26 3050.0 = 70.0 
38 26 3300.0 70.0 
40 26 1600.0 70.0 
42 30 __ 4800.0 70.0 
39 29 3840.0 70.0 
48 31 1600.0 75.0 
43 51 _ 3290.0 50.0 
49 32 5120.0 75.0 
56 32 3300.0 70.0 
- 55 33 4800.0 60.0 
56 35 3400.0 7.0 
57 35 4800.0 80.0 
60 55. 3680.0 50.6 
59 34 5600.0 50.0 
62 36 1800.0 70.0 
eos 2400.0 70.0 
100 35 2700.0 6Cc.0 
63 36 2000.0 50.0 
75 41 2400.0 70.0 
64 37 2700.0 50.0 
66 37 2700.0 50.0 
70 39 2080.0 40.0 
69 38 2000.0 50.0 
65 38 1760.0 60.0 
71 39 3680.0 50.0 
73 41 ct) 24.0 4000.0 40.0 
72 42 39 12.0 4800.0 50.0 
68 57 40 16.0 2000.0 60.0 
1 62 41 36.0 2400.0 70.0 
1% 56 41 16.0 3000.0 70.0 
7 42 46 12.0 6500.0 5C.0 
67 43 57 12.0 3400.0 50.0 
102 67 43 20.0 1600.0 60.0 
78 45 44 16.0 000.0 100.0 
79 46 46 16.0 9600.0 7C.0 
7 64 46 16.0 2400.0 5C.0 
80 45 46 16.0 960u.0 110.0 
82 65 45 16.0 6240.0 ac.0 
% 48 47 16.0 900.0 55.0 
47 50 47 12.0 2400.0 55.0 
83 47 > 12.0 5600.0 5.0 
3> 4H 49 24.0 2490.0 130.0 
aa 50 4a 24.0 2240.0 130.0 
86 49 3 16-0 11500.0 130.0 
a4 49 65 24.0 3600.0 130.0 
31 59 50 24.0 3000.0 45.0 
” 59 63 12.0 2000.0 PO.0 
a 52 59 24.6 24u0.0 45.0 
a7 65 54 20.6 16000-0 130.0 
36 55 64 16.0 3000.0 50.0 
al 59 56 12.0 A00.0 45.0 
8 63 us 12.0 2400.0 50.0 
to 66 a7 12.6 1400.0 60.0 


STATUS 
CONS 
KNOWN 
KNOWN 
KNURN 
KNOWN 
KNOWN 
KNOWN 
KNOKN 


KNOWN 
KNOKN 
KNOWN 
KNOWN 
KNOWN 
KN IWN 
KNOWN 
KNOKN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOKN 
KNOKN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 


KNGKN 
KNOWN 
KNOWN 
KNOWN 
KNORN 
KNOWN 
KNOWN 
KNUWN 
KNOWN 


KNOWN 
KNOWN 
KNOWN 


KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOKN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNUWN 


TOT HEAD = 
FT 2c 
234.8 
25264 
250.6 
239.1 
232.7 
257.0 
264.4 
270.0 
265.6 
275.2 
241.6 
259.3 
256.6 
209.1 
241.3 
240.1 
244.2 
261.9 
235.7 
235.5 
222.5 
210.8 
207.2 
116.8 
116.3 
119.9 
112.5 
183.9 
117.0 
199.3 
206.7 
235.4 
233.0 
230.4 
233.0 
238.6 
207.7 
156.8 
194.1 
135.0 
252.8 
265.0 
154.9 
170.4 
193.5 
153.0 
221.4 
224.0 
21762 
232.7 
233.8 
270.0 
206.9 
199.7 
278.7 
266.0 
136.1 
246.6 
249.8 
228.2 
258.3 
254.9 
183.3 
182.6 
210.5 
190.0 
158.3 


LENGTH HAZEN (C) RESISTENCE - STATUS 


R=F(DyLyC) RES 
2.8046 KNCWN 
3.2793 KNCWN 
8.7448 KNOWN 
0.3590 KNOWN 
0.1326 KNOWN 
0.0207 KNOWN 
4.3581 KNOWN 
0.7751 KNOWN 
0.1509 KNOWN 
5.4078 KNOWN 
0.0259 KNOWN 
0.0138 KNCKN 
0.7900 KNCHN 
9.1079 KNOWN 
0.0134 KNOWN 
3.4556 KNOWN 
0.0432 KNOWN 
0.1715 KNOWN 
246764 KNOWN 
0.0183 KNOWN 
0.0221 KNOWN 
0.0078 KNOWN 
0.0541 KNOWN 
3.7605 KNOWN 
0.3386 KNOWN 

10.7268 KNOWN 
0.8131 KNCWN 
4.4720 KNOWN 
0.0030 KNOWN 
0.0096 KNOWN 
2.0073 KNOWN 
2.9845 KNOWN 
0.1211 KNOWN 
0.1393 KNOWN 
0.5147 KNOWN 
0.1042 KNOWN 
0.0228 KNOWN 
0.6813 KNOWN 
0.0294 KNOWN 
0.2500 KNOWN 
044488 KNOWN 
0.2574 KNOWN 
0.2665 KNOWN 
0.6273 KNOWN 
0.1953 KNOWN 
1.8206 KNOWN 
3.3427 KNOWN 
0.1253 KNOWN 
1.3689 KNOWN 
1.8961 KNOWN 
1.3689 KNOWN 
1.4811 KNOWN 
0.7181 KNOWN 
2.1543 KNOWN 
1.7234 KNOAN 
0.6320 KNOWN 
2.6764 KNOWN 
0.4289 KNOWN 
0.0694 KNOWN 

11.6306 KNOWN 
0.0715 KNOWN 
1.6827 KNOWN 
3.0778 KNOWN 

19.0122 KNOWN 
0.0378 KNOWN 
1.0771 KNOWN 
6.5422 KNOWN 
6.7901 KNOWN 
0.0504 KNOWN 
9.1666 KNOWN 
9.1666 KNOWN 
0.8867 KNOWN 
1.6727 KNOWN 
0.3544 KNOWN 

12.4937 KNOWN 
0.7017 KNOWN 

16.2962 KNOWN 
1.1938 KNOWN 
0.0208 KNOWN 
1.3464 KNOWN 

22.0678 KNOWN 

11.5431 KNOWN 
0.3222 KNOWN 
1.8560 KNOWN 
4.3085 KNOWN 
2.0073 KNOWN 
1.8672 KNOWN 
2.LA75 KNOWN 
0.5310 «NON 
6.8309 KNOWN 

15.9398 KNOWN 
0.0476 KNCHN 
0.0444 KNCWN 
1.6421 KNOWN 
0.0714 KNOWN 
0.4233 KNOWN 

11.3865 KNOWN 
0.3386 KNOWN 
G.7707 KCWN 
2.5091 KNOWN 
3.3005 KNOWN 
a. 14Al KNOWN 
3.3922 KCN 


STATUS 
HEAD 


KROWN 


KACHN 


KRORN 


KRORN 


PRESSURE HEAD 


ELEVATION 
119.8 
192.4 


210.6 
129.1 
92.7 
217.0 
169.4 
240.0 
185.6 
175.2 
191.6 
179.3 
131.6 
179.1 
221.3 
220.1 
224.2 
221.9 
215.7 
215.5 
202.5 
190.8 
187.2 
96.8 
96.3 
99.9 
92.5 
158.9 
97.0 
179.3 
166.7 
140.4 
123.0 
155.4 
153.0 
158.6 
132.7 
98.8 
174.1 
115.0 
182.8 
225.0 
134.9 
120.4 
153.5 
93.0 
181.4 
154.0 
107.2 
172.7 
213.8 
190.0 
86.9 
69.7 
218.7 
166.0 
Lill. 
171.6 
189.8 
188.2 
78.3 
209.9 
63.3 
92.6 
105.5 
130.0 
98.3 


~~ OISCHARGE -- 


CFS 
2.700 
2.780 
1.790 
24440 
6.783 

22.236 
2.375 
3-612 
9.870 
1.096 

33.703 

20.533 
1.933 
0.472 

30.102 
1.635 
3.598 
2.994 
0.895 

22.089 
6.882 

42.330 

16.358 
2.400 
4.365 
1.310 
2.658 
1.814 

39.989 

44.183 
0.919 
0.879 
3.502 
6.176 
3.265 

15.973 

36.467 
3.894 

23.669 

4.219 
0.675 
2.908 
2.669 
4.840 
10.513 
16445 
3.086 
9-416 
0.568 
6.861 
1.680 
2.383 
2.127 
7-012 
1.678 
6.937 
3.982 
9.669 
6.807 
0.438 
0.452 
1.250 
4.419 
1.634 

14.904 
5.493 
2.765 
2.266 

21.029 
2.470 
1.430 
7.310 

4.088 
1.290 
2.315 
10.917 
2.212 
0.986 
31.263 
3.428 
2.195 
1.300 
3.547 
3.901 
2.126 
2.648 
526A 
3.031 
2.182 
1.312 
0.813 

14.665 

17.203 
2.697 

11.580 
7.379 
2.209 
9.09% 
5.937 
7.160 

0.996 
0.263 
3.342 


¥GD 
1.742 
1.793 
1-155 
1.574 
4.376 
14.346 
1.532 
2.460 
6.367 
0.707 
21.744 
13.247 
1.247 
0.304 
19.421 
1.055 
2.321 
1.932 
0.577 
14.251 
5.730 
27.309 
10.554 
1.549 
2.816 
0.845 
1.715 
1.170 
25.800 
28.505 
0.593 
0.567 
2.260 
3.985 
2-106 
10.305 
23.527 
2.512 
15.270 
2.722 
0.436 
1.876 
1.722 
34123 
6.783 
0.932 
1.991 
6.075 
0.366 
4.426 
1.084 
1.538 
1.372 
4.524 
1.082 
4.476 
2.569 
6.238 
4.391 
0.283 
0.291 
0.806 
2.651 
1.054 
9.616 
3.544 
1.784 
1.462 
13.567 
1.593 
0.922 
4.716 
2.637 
0.832 
1.494 
7.043 
1.427 
0.636 
20.169 
2.212 
1.416 
0.839 
2.269 
2.517 
1.372 
1.709 
3.398 
1.955 
1.408 
0.847 
0.526 
9.461 
11.099 
1.740 
7.471 
4.761 
1.425 
5.867 
3.830 
4.619 
0.636 
0.169 
2.156 


FT 


TABLE SHS-26 
STUDY DAY: YEAR 2020 
IMPROVED NETWORK 


NUN CUNNECTING PIPE ELEVATIOW = CONSUMPTION = STATUS TOT HEAD ~ STAIUS PHESSURE HEAD 
NUMUERNS INVERT FT crs MuD CONS... FI_H2o HeAD ELEVATION fT 
1 ie ae 2a) 115.0 -5.689 =2.380 KNOKN 259.0 
2 £08 “4 2 60.0 71.643 -1,.060 KNOWN 265.3 
3 SF 92 a5 40.0 -8.618 -5.560 KNOWN 263,0 
4 SS 50, Sein 11U,0  -12.074 =7,790 KNOWN 256.2 
5 31. 93..58,, 9 140.0 72.557 -1.650 KNOWN 4 
6 4 5 Lt 40,0 71.224 -0.790 KNOWN 264.2 
7 eB 7 95.0 -0.668 -0,560 KNOWN 267.6 
4 6 10 ? 0 30.0 70,966 45,785 270.0 
9 ct ey A ah Jeg Ye 80.0 73.441 -2.220 KNOWN 267.9 
in F105 “ds V0 100.0 20.725 13.370 KNOWN 270.3 
11 a4 v3 13 _0 50.0 72.152 1.390 KNOWN 264.1 = 
1? 14°15 34 0 80.0 “2.683 -1.6860 KNOWN 265.0 
13 16 30 90 «15 129.0 76.184 -3.990 KNOWN 265.8 
14 17 2 46 0 30.0 “3.286 -2.120 KNOWN 231,25 > 
15 16 an 4 i] 20,0 “0.510 -0.200 KNOWN 240.8 
16 19 20 21 «26 20.0 0.310 =0.200 KNOWN 240.5 
a7 41.22 .24 23 20.0 72.720 -1.760 KNOWN 
1A i ey) 40,0 “1.643 -1,060 KNOWN 227.2 
19 24 25 (45 0 20,0 “0,310 -0.200 KNOWN 239.2 
20 265.25. 43 2p 20,0 71.271 -0.820 KNOWN == 
21 47, 95 24 9 20,0 70.620 -0.400 KNOWN 236.4 
22 Oo) aoe 000 20.0 70.310 -0.200 KNOWN 236.4 
ark 24 29. 44 0 20.0 “2.542, -1.640 . KNOMN.___296,f gg 
24 35 33 00 20.0 -6,293 =4,060 KNOWN 226,0 206.0 
es 35 $7) 0 0 20.0 2.247 -1.450 KNOWN 226,0 206.0 
26 37) $8 43 42 20.0 70.621 -0,530 KNOWN 22/61 = 
<7 38.39 #9 (0 20.0 74.061 -2,620 KNOWN 222.2 205.5 
a) 32 $3 44 0 25.0 73.162 -2.040 KNOWN 24>,/ 220.7 
— 29 40_.39 3 0 20.0 70.450 -0.290 KNOWN _ 
30 4442 43 0 20,0 -6,386 -4,120 KNOWN 254.4 234.4 
$1 46 48 47 0 40,0 =3.611 -2.330 KNOWN 250.> 240.5 
$2 22 23 4) 54 95.0 “2.125 KNOWN 257.3 aaa 162.3 
33 54,55. 36 0 119.0 -6.820 KNOWN 256.2 146,5 
$4 28 95 57 6n 73.0 ~4.944 KNOWN 255.2 160.2 
eee 26...27..62 61 80.0 "4.944 KUNDEN ee ee 
36 62 63 75 #4 80.0 -3.859 KNOWN 257.8 177.8 
37 61 63 64 64 73,0 -3.859 ° KNOKN 252.0 177.0 
$8 04 7/0 69 65 60.0 74.408 KNOWN 242./ 487.7 
39 70 74 78 72 20.0 -$.505 KNOWN 2535.4 233,3 
40 4°68; 264) | 0 20,0 -3.301 KNOWN 2435,/ 223.7 
eal} IE Y be ees (8 Sy SE 70.0 -2.7438 KNOWN 261.4 
42 His i ee | 0 40.0 36.181 265.0 KNOWN 225.0 
43 67 102 9 0 20,0 -2,247 KNOWN 246,60 226.6 
ay et 0 Me ARTS SEs 50.0 “6.618 KNOWN. 240,/ —— 
45 vA 60 62 Oo 40,0 6.138 KNOWN 250,U 210.0 
46 199’ an on oO 60,0 +7394 KNOWN 230,6 17066 
ned Tet y A Re | 40.0 -2.682 KNOWN 259,/ 232.7. 
4p 96 85 84 Of 70,0 -0,.3556 KNOWN 260,21 19064 
49 b5 86 B4 0 110.0 -0.387 KNOWN 257,6 145.6 
20 47 88 31. «(99 60.0 13.3546 KNOKN __ 260, 0 206.0 
>1 ¢$ 45 41 43 20,0 -25.265 KNOWN 258,60 238.6 
o20«luS $4 1D 60,0 41.549 270.0 KNOMN 190.0 
ee eS) ee 1 ee o 120.0 72.097 (De A ee A eee 
24 67 0 ] 0 120,0 -5.936 KNOWN 232.2 112.2 
5 60 $6 b) i) 60,0 11,578 KNOWN 261.4 201,46 
36 7 0 0 o 100.0 3.731 aes TU ET! 
27 09 68 67 90 25,0 -4.402 KNOWN 244.0 219.0 
8 LZ. 9S 84 0 72,0 70.728 KNOWN 262.8 190.8 
oF. 41.91 61 oO ___60,0 70.726 -0.470 KNOHN 26/,2 207.5 
60 re en en | 40.0 -1.813 KNOWN 265,0 223,0 
61 SU! -92. 0 16 180,0 71,224 KNOWN 265.4 65,4 
oe 69 94 ° 0 45,0 71,615 KNOWN 263.7. Se 8 
63 29° «99° «9K 0 100.0 3.580 KNOWN 244.6 144.8 
64 v7? $6 93 0 90.0 “4.774 KNOWN 244,21 154.1 
eee ee 42 93 84 #7 105.0 ~3.4260 .-2.210 KNOWN o 
66 100 66 101 0 60,0 70.853 -0,550 KNOWN 250,/ 190.7 
67 65 102 101 i) 60,0 71.085 =0,700 KNOWN 247.5 1867.3 
PIPE FHOM TO DIAMETER LENGTH HAZEN (C) RESISTENCE + STATUS == UISCHARGE += 
WODE ODE INCHES Feet COEFFICIENT #F(DeLeC) HES CES -MGD = 
1 2 1 16.0 4000.0 135.0 0.5526 KNOHW 3,146 © 2,030 
is EE Ca) 135.0 0.9730 KNOWN 2.355 1.519 
17 1 14 12.0 4800.0 135,0 2.5946 KNOMN 1,612 1.169 
3 2 3 16.0 800.0 135,0 0.1065 KNOWN 2.146 1,364 
4 6 2 24.0 1600.0 135.0 0.0296 — NOON 65953 3 474 
5 ° $s 56.0 1800.0 135.0 0,046 KNUAN 22,758 14,682 
2 $ 14 12.0 4000.0 135.0 2.1021 KNOKN 2,502 1,614 
2 es 15____ 20.9 5120.0 135.0 0.2500 KNQWN __3,452 2,214 
19 3 16 36.0 5400.0 135.0 0.0337 KNOWN 10,352 6,679 
51 4 5 12.0 1900.0 135.0 1.0270 KNOWN 95 0,900 
* 50 oe Eee 3640 3400.0 135.0 0,0087 _ KNOWN 32.626. 
52 4 32 36.0 1600.0 135.0 0.0041 KNOWN 19,157 12.359 
| 53 3e ’ 16.0 2000.0 135.0 0.2663 KNOWN 1,964 1,267 
ee ee: 12.0 3200.0 135.0 1.7297. ___NQWN _, Ava 
6 7 6 36.0 1760.0 135.0 0,0045 KNOWN 33,590 21,671 
11 9 6 16.0 3400.0 135.0 0,4527 KNOWN 2,936 1,894 
a seeeS0- 6 15 36.0 5000.0 135.0 0.0128 KNOWN 9,095. 5,868 
. 3u 61 6 24.9 2400.0 135.0 0,0444 KNOHN 4,910 3,166 
69 6 62 16.0 3200.0 135.0 0.4261 KNUAN 1,425 0,919 
Ka eT 36.0 2400.0 135.0 0.0062 KMUHN 25,263 14,298 
? 9 7 36.0 1920.0 135.0 0.0049 KNOAN 9,195 5,933 
| 10 6 16 42.0 1920.0 155,0 0,0025 KNOWN 45,704 29,4 
9 10 9 36.0 4700.0 135.0 0.0121 KNUWN 17.725 11,436 
12 9 58 16.0 3700.0 135.0 0,4927 KNOWN 2.153 1,389 
105 10 52 24.0 2400.0 135,0 0.0444 KOHN 2.998 1.934 
ee ea! 11 12.0 2600.0 135.0 1.4054 KNOAN _0,446 0.288 
93 56 a. 16.0 800.0 135.0 0.1065 KNOWN 3,522 2.272 
13 1 60 16.0 4400.0 135.0 0,5659 KNOAN 1,613 1,170 
15 12 1s 48.0 $200.0 135.0 0.0020 KNOMN $2,459 20,941 
34 be 12 48.9 10400.0 155.0 0.0066 KNOHW 554768 25,089 
94 1s 62 16.0 2400.0 135.0 0.3196 KNOAW 0,389 0,251 
46 14 $1 16.0 5000.0 135.0 0.6056 ___KNOMN 1,028 0.663 
20 1> 16 20.0 800.0 135.0 0.0359 KNOHN 3,122 2,014 
21 17 16 24.0 1200.0 135.0 0.0222 KNOWN 8.191 5,285 
26 16 20 20.0 3400.0 135.0 0.1527 KNOHN 3.278 2.115 
27 16 21 30.0 1769.0 135.0 0.0110 KNOWN 18,076 11,662 
22 18 17 44.0 7000.0 135.0 0.0066 KNOWN = $7,926 24,468 
ee ee ee ae 4500.0 135.0 0.2021 ___KNUWN 3,812 2,459 ——- 
23 17 51 42.0 7200.0 135.0 0,0087 KNOWN 23,195 14,964 
92 18 61 20.0 1440.0 135.0 0.0647 KNOWN 6,135 3,958 
25 ay 20 16.0 1000.0 135.0 0.1332 KNUAN 0.657 0.441 
45 19 51 20.0 1700.0 135.0 0,0764 KNOWN 2,865 1,848 
41 20 51 20.0 1760.0 155.0 0.0792 KNGHN 2,644 1,706 
Sat) 2 21 —22_____16.9 750.0 135,0 ____0,0999 KNOnN 9,066 3,269 _ _ 
26 21 23 $0.0 5300.0 135.0 0.0206 KNOMN 12,390 7,994 
2 22 23 16.0 3050.0 155.0 0,4061 KNOWN 0,604 0.390 
32 22 26 16.0 5600.0 135.0 0.7457. _ KNOWN ____4,152 2.679 
44 25 30 $0.0 3200.0 135,0 0,0200 KNOWN 6,743 
35 za 25 16.0 3050.0 135.0 0.4061 KNUAN 0,048 
Bena Niger ES ON eae | TA ae LAr 0.4592 __ KAUN 6,368 4.198 _ 
37 26 25 16.0 3050.0 135.0 0.4061 KNOWN 1.402 
38 26 27 16.0 3300.0 135.0 0.4394 KNOMN 1.538 
40 26 29 16.0 1600.0 135.0 _ 0.2131 KNOWN 1.372 
42 30 26 16.9 4800.0 135.0 0.6392 KNOWN 4,842 
39 29 27 16.0 3840.0 135.0 0.5113 KNOWN 1.082 
ae | ub 28 16.0. 1600.0 135.0 __ 0.2431 KNOWN 3.469 == 
43 51 30 16.0 3200.0 135.0 0.4261 KNOWN 2.218 
49 32 31 22.0 5120.0 135,0 0.1446 KNOWN 5.136 
54 ge 33 30.0 3300.0 135.0 0,0206 KNOWN _ 7,108 4,586 
55 3s 34 12.0 4800.0 155.0 2.5946 KNOWN 0,688 0,444 
56 32 33 30.0 3400.0 135.0 0.0212 KNOWN 0,393 0,253 
fren oie $2 34 16.0 4600.0 1355.0 —- 0.6892 KNOWN. 14468 a 
60 5° 34 16.0 3660.0 135,0 0,4900 KNOWN 34932 2.537 
59 sa 6% 12.0 5600.0 135,0 3.0270 KNOWN 1,945 1,255 
62 so 35 $0.0 1800.0 135.0 
61 32 37 14.0 2400.0 135.0 
100 32 66 12.9 2700.0 135.0 
chy 36 vy 12.0 2000.0 155,0 WM _2,470 1,59 
75 41 se 30.0 2400.0 155.0 0.0150 KNOWN 19,402 12,517 
64 Ay) 36 12.0 2700.0 135.0 1.4594 KNOWN 1,795 1,158 
66 37 66 12,0 2700.0 135.0 1.4994 KNOWN 04965  _0,622 
70 er) 36 20.0 2060.0 135,0 0.0934 KNOWN 9,068 5,863 
69 38 57 14.0 2000.0 135.0 0.2663 KNUKN 4,197 
65 36 67 20.0 1760.0 135.0 0,0792 __ KNOWN _2,324 1,499 _ 
71 3g 40 12.0 3680.0 135.0 1.9692 KNUAN 2,332 1,505 
73 4. 3S 24.0 4000.0 135,0 0.0739 KNOWN 12,666 8,172 
72 ae 39 12.0 4800.0 135.0 2.5946 KNOWN 22297___1.456 _ 
66 b/ 40 16.0 2000.0 135.0 0.2663 KNOWN 0,970 0,626 
76 42 41 $6.0 2400.0 135.0 0.0062 KNOWN = 31,080 20,052 
74 56 41 16.0 3000.0 135.0 0.3995 KNUAN 3,731 2,407 _ 
77 42 44 12.0 6500.0 135.0 3.5135 KNOWN 2,843 1,834 
67 45 57 12.0 3400.0 135.0 1.6378 KNOAN 1.214 0,783 
102 6/ 43 20.0 1600.0 135.0 0.0719 KNOWN 31402 2.233 
76 42 a4 16.0 8000.0 135.0 1.0655 KAUAN 3.227 2,082 
79 a4 46 14,9 9600.0 135,0 1.2783 KNOWN 3.050 1.967 
97 64 44 16,9 2409.0 155.0 0.3196 KNUKN 5.598 2,321 
80 42 46 16.9 9600.0 155.0 1.2783 KINOAN 4,344 2,603 
62 62 4 1ALn 6240.0 135,90 9.8509 KNOWN 0.925 
96 40 47 16.7 900.0 155.0 0.1196 KNUAN 1.305 
47 3u 4) 12.9 2409.0 155.0 1.2975 KNUAN 1.520 
83 47 49 12.9 5600.0 155.0 5.0270 KNUAN 1.096 
8> 49 or) 24.9 2400.0 155.0 0.0444 KNOAN 2.659 
66 Su 48 24.9 2240.0 155.0 0.0414 KNOWN 14,561 9,394 
86 ay 5s 14.9 11500.0 135,09 1.5513 ANUAN 2,697 1.740 
84 ot 65 24.9 36y0.0 155.0 0.0065 AANUAN 9.097 5.869 
31 Ed So 24.9 $090.0 155.0 0.0555 aNUaN 3.958 3,628 
99 bu 65 12.8 aoon.0 135.0 4.3245 AwUd 2.301 1.523 
91 be Sy 24.0 2400.0 155.90 0.0444 ANUAN 6.700 5.651 
a7 o> 54 20.9 16900.0 155.0 0.7187 KAUAN 5.956 3.830 
36 32 64 14-9 3000.0 155,90 29-3995 ANUBA 74646 4.9335 
a2 oY o8 12.9 890.0 133.0 0.4524 KitUAN 2.098 1.554 
96 os 64 1?.0 24y0.0 133.0 1.2975 ANUAN 0.725 0,464 
Mn oo 7 17.9 1400.0 155,09 O.7>67 qiuaN 2.225 1.434 


TABLE SHS-28 
STUDY DAY: 1972 OPERATION 
FIRE NEAR NODE 46 
TOTAL HEAD = 175 FEET 


TABLE SHS-27 
STUDY DAY: 1972 OPERATION 
FIRE NEAR NODE 43 
TOTAL HEAD = 135 FEET 


NODE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAD = STATUS PRESSURE HEAD NUDE CUNVESTING PIPE cLEVATION = CONSUMPTIUN ~ SIATUS TU? - 
NUMBERS INVERT FT crs "Gd Cons Fr Heo HEAD ELEVATION FT NIMdERS tyvent Ft crs nob “CONS fi neo. SAEAD. Euevation Ft 
att ee caine xwown 23507 — oy 2 4's wg “ab corose saraee Cao Buece ares 
. , . we “0. . 
3 3. Ss Ze 4,789 KNOWN 238, 198,7 3 a eee a 40,0 re ey 25.090 xaOnN oe ? zeae 
4 51 50 52 104 -5.239 KNOWN 232.8 125.8 ‘ 21 29 52 124 11d.) “5.239 -$,$80 <WOMN 233.7 125.7 
5 51 33 Se 0 -1,102 KNOWN 232,7 92,7 at 4 - - C 
' 5 335 0 140,0 1.101 -0.710 <NOWN 232.2 92.5 
6 font og caer () -0, 682 KNOWN 241,35 201,3 4 4 ERT Be 40,0 -0.682 0,440 <NOWN 241.3 201.3 
7 6 68 Th _ 70,450 =0,290 KNOWN 242,27 147,5 7 6 8 7 9 95.0 70.450 -0,290 KNOWN 242,> 14755 
a a to! 6 e 22,069 14,238 242.5 KNOWN 21245 a é 20 6&9 30,0 22.50/ 14,391 242.2 KNOWN 212.5 
9 $11.07) “97246 -1,829 1,180 KNOMN 244,0 164,0 9 at 7. Woke 0,0 =1.82¥ -1,180 NOWN 244.0 ‘ 
10 9103 0 0 9.939 6,412 25,0 KNOWN 150.6 TE a eT 100.0 10.001 6,453 250,68 ~~ KNOWN 
11 14 93 1500 “1,147 0,740 KNOWN 240,7 190.7 11 14 93 13° 49 50.0 =1.,14/  =9.740  NOWN 259.4 
12 i415 34 00 “1,519 0,980 KNOWN 245,/ 16547 12 Pe ee 89.0 71.919 0.980 <NOWN 242./ 
13 16 50 90 15 +3426 -2,210 KNOWN 243,2 118,5 13 15 50 90 45 125,0 -3.426 -2,210 KNOWN 243,4 
14 tf 2. 88.7 18 -1,629 =1.180 KNOWN 227,0 197.0 14 $7352 96 an 30,0 “1.629 -1,180 KNOWN 226.9% 
15 16 20 0 0 70,186 =0,120 KNOWN 214.2 15 pe eee ea 20,0 -0.186 -0,120 KNOWN 234,¢ 
16 19 20 21 26 -0,186 0,120 KNOWN 213 : 6 P) > =a" “= ———_— 
$ 1 ; “ 1346 i 19 20 21 26 20,0 2.186 =0.120 <NOWN 233,0 
i 1 22 24 23 71,596 =1,030 KNOWN 214.0 17 Zt 22 24 23 20,0 “1.596 -1,030 VU«N 254.0 
18 20 522 S25 70,914 +0,590 KNOWN 200.4 18 10 22 92 «#0 49.0 “2.914 0,590 KNOAN 24u.4 
19 2425 45 «0 ~0.186 -0,120 KNOWN 210.5 19 2425 45 OD 20.0 “0.186 *0,120 “WOWN 230.2 
20 26 25 41 0 0.744 =0,480 KNOWN 21055 20 26-25: 41 6 20.0 0.744 -0,480 <404N 230.2 
24 27 95 28 Oo -0.372 ~0,240 KNOWN 208.6 ok 27) 95: vad ae 20,0 -0,572 -0,240 <VOWN 228.0 
z2 ap 32 ‘ zQoage =0.120 KNOWN 20316 22 95 29 $2 9 20,9 -0,185 -0,120 <NOWN thee es 
“1, 04,4 23 28 29 44 «(0 20.0 71.472 -0,950 KNOAN 224.1 
es oe a : . erie SAR 185.5 24 rt ia ee eT 20.0 72,723 -1,760 <NOWN 202.2 
= ' 70,976 185,3 25 $5 37 5b OO 20,9 -0.976 -0.630 KNOWN 203.3 
26 37 38 40 «42 20,0 -0,387 185,8 26 $7) $8 40 42 20,0 -0.387 -0,250 KNOWN 202,60 
a te ne 9 aun Eaaiee 184,3 27 38.59 6 29,0 “1.752 71.130 KNOAN 204.2 
= ’ v1. 195,9 = 26 32 33 48 «(0 23,0 =1.364 ~*0,880 KNOWN 220.9 
Be f 2 U : a Boren 185,2 29 40 89 9 0 20,0 70,202 -0,130 KNOWN ae 
i -3.6 201.8 $o 44042 45 000 20,0 -3.689 -2,380 “NOWN 221./ 
32S233 43 se sofa Caloas <a%5e0 Known i3es 3252 53 a9 5a 0950 -8cong -01890 KNOWN. 5dr 
‘ “0, -0, 138.5 32 52.93 49 «ba 92,0 -0.914 +0,590 *NOWN 255.4 
aa oe rte 4 a ak zee Seen KNOWN 119,3 $3 54 55 56 0 110,0 72.943 =1,900 KNOWN 229.1 
0 i 1,6 71,070 KNOWN 153,4 34 58 55 57 60 7> - 9. ay’, ———a7 6s 
35 56 37 62 6% 80,0 71,659 =1,070 KNOWN 147,3 $5 4 37 62 : ee REE te Spe 
. ' ’ , > 3 61 80.0 “1.659 -1,07 KNOWN 22/, 
56 62 03 75 4 80,0 71,286 *0,830 KNOWN 147,3 36 62.53 75 0 0,0 71.286 ariece KNOWN Sues 
37 61 63 64 66 75,0 71,286 =0,830 KNOWN 138,6 37 61 63 64 66 75.0 “1.280 -0.630 KNOWN 215.3 
38 6 0 69 65 60,0 71.472 0,950 KNOWN 102.7 $8 64 70 69 65 60.0 71.472 +0.950 KNOWN 162,0 
$9 70 71 73 72 20,0 “1,178 -0,760 KNUAN 173,4 39 70 71 78 72 20,0 “1,178 -0,760_ « 
40 7458 20 0 20,0 1,101 *0.710 KNOWN 136.4 a | : Sip ee AN —— es 
of Unies eae 20,0 SRE Se ree EL ‘ 0 7168 25 (0 20.0 -1.102 0,710 KNOWN 156.3 
a pare lane Ay. o. +590 N 158.0 41 75 73 76 74 70.0 70.914 -0.590 KNOWN 22/.7 
0 a) 14,081 9,084 KNOWN 190.0 _ 42 72,76 «77 «OO 40,0 14.836 9.571 230.0 KNOWN 
43 67102 0 0 20,0 10,379 +6,696 KNOKN 115,0 43 67 102 0 0 20,0 10,579 6,696 NOWN 132.0 
44 77 78 79 «97 50,0 =3,31/ =2,140 KNOWN 168,9 44 77 78 79 97 50,0 =3.317 -2,140 KN 
45 78 a0 82 «Of 49,0 2.247 1,450 KNOWN 186.2 45 78 8o 82 0 40,0 21287 i145 KNOWN bei’ 
460 79 8 0 60,0 3,198 =2,060 KNOWN 156.4 46 79 bo Dn 6) 06. =. : 950 
47 96 47 83 0 40,0 “1,286 -0,839 KNOWN 19951 47 v6 47 BS 0 4050 1288 a1430 240.9 ae 
7 “ie ao ’ 40, -1.266 -0,830 KNOWN 23u.¥ 
oe as a ee 2 rear Beene space arch 169.8 _ 48 vo 85 By Uy) 70,0 “0-186 -0.120 KNOMN 231.0 
3 a7 aa cea on ret oe gstee of 126,2 49 b> 86 B4 0 110,0 -0.186 =0,120 KNOWN 229,35 
ze ALLE BE esses +970 181.8 >0 47 68 31 99 60.0 6.155 3,970 %NOWN 234.3 
$8, oe - : At Atty soe KNOWN 209.5 94 25 45 41 «43 20,0 -17,51> -11,300 KNOWN 229.2 
32 ipsa eee pate Seer hire “es KNOWN Bree = tus 34°91 200 A0.0 48.143 31,063 “255,97 ~~ KNOMN 
54 B70 120.0 == 2, 030 $1,310 KNOWN 143;6 HN USSE CER ime) | Ea EN ere tics 3a5.9 
2 104 80 Bs 0 pate ED 3.406 j Rpone 180,0 “55-104 60 3 on 60,0 B,99k a ekS Saale 240,0 KNOWN 
. ’ ‘ NOW 130.0 56 740 | 08 100,0 1,264 0,816 230,u Kno 
°7 9 - 7 ‘ . . . WN 
re € de He eee She aa 130.8 57 69 68 67 0 25.0 “1,472 -0,950 KNOWN 15>,./ 
2 Sosa Ue A pipes " 167.3 28 12 93. 81 96 72,0 -0.387 1.250 KNOWN 240,09 
i rete ° sie anise Ay 186.6 29 31091: «810 60,0 -0.387 -0,250 KNOWN 243,95 
HH ts ; : Faure carees eae 196.5 = 80 is 0 0 f 40,0 70.961 -0.620 KNOWN 252.3 
—%3 oy sarae ee ects 700g aN hah 60.7 61 30 92 #69 «06 180,0 0,682 -0.440 KNOWN 240.7 7 ~ 
eo oo pea none pAb peace ail 196,3 62 69 94 0 OG 45.0 -0.961 -0.620 KNOWN 241,5 
a gottemeae wt, one Stele dif 123.5 =. 635 59 (99, 96: ou5 100,0 “1,595 0,900 KNOWN 214.3 
ri 62 33 64 87 103.0 1,659 KNOWN aie a teethaamae anon SHEL AL SS Lng C Ty eo tb on 
66 100 66101 0 60,0 0.572 KNOWN 13213 6 1U0 e640, ¢ 6020 =0°87% -0:260_RNOMN ipacy 
‘ ‘ bond c 60. -0.372 -0.240 KNOWN 191.9 
c y . 
7 65 102 101 0 60,0 0,372 KNOWN 93.9 67 65 102 101 0 60.0 “0,572 0,240 KNOWN 153,8 
IPe FROM [0 DIAMETER LENGTH HAZEN (C)  RESISTENCE © STATUS -= DISCHARGE “PIPE FROM T 
aid, AZEN (C) RE - 3T 7 O DIAMETER LENGTH HAZEN (C) RESISTENCE - STATUS == DISC 
Nov < E HARGE == 
E NODE {NCHES FEET COEFFICIENT ReF(0+L+C) Res CFS 4GD NOLE NODE INCHES Feet COEFFICIENT R=F(D+L.C) Mes FS MGD 
* 2 5 j 2 sae 2 = ——- NUM 
ie 4S tialo deans an 313703 KHON aan Se GE a HR GE 55.0 758045 133250. 856 
: : ‘ ’ . 5 1 12.0 1800.0 70,0 3.2793 KNOWN 75 
17 1 14 12.9 4800.0 70.0 8.7448 KNOMN 0,615 17 “tH Heer: 
‘ ’ a 2 14 12.0 4800.0 70, 74 
_ 2 : ae Ae zai penese KNOWN 1,087 3 2 3 16.0 800.0 7010 013890 KNOWN 11683 iloae 
5 6 3 36.0 1800.0 60,0 b.0z07 KAGHN 51389 5 $ 5 Sac teaeco ri Daan? RADMN sese We gee 
2 canoe 12.9 4000.0 65.0 8.3581 KNOWN 0.776 =e Fi teem angaaD a — 313585 -—— KNOWN — sees — oc ae8 
-43 ie pane poucee 7 oe . 2 3 14 12.9 4000.0 65.0 &. 358i WN 1,206 0,778 
a: Ose 2000) [131200 740 mgs KNOWN 1.673 18 soe sh 2r-0 © Saz0.0 70,0 0.7754 KNUMN = -2,592 1,672 
rH 7 H tare He uR tts Seaare riod aioe Baas =k, 3 16 $n.0 5400.6 60.0 0.1509 KANUAN 6,718 4,334 
at 7 3 aaae EE Eb bbbaat ok ‘ 51 4 5 12,0 1900.0 55,0 5.4078 KNOWN 0,747 0,482 
3 5 . : 11648 13,966 50 15 4 3 4 2 P 4 
me ; ae ee reehee gee brite CADE eds 440 3400.0 75.0 0,0259 KNOWN 21,722 14,014 
tha S z yen eeouey ae ' . eenaS2 4 32 36.0 1600.0 7040 0.0138 KNOWN 15,757 10,153 
et ‘ ' KNOWN 0,001 0,001 104 b> 4 3 4 . 4 ENGR 
33 ea : riper soneoy "4 i ; 6.0 6400.0 o.0 99.9999 KNUKN +002 0,004 
ey 5 + ists ne asia Lahde aces Paes = 32 a, 16.0 2000.0 75,0 0.7900 KNOWN 1,095 0.680 
r ; . “ren 1768.0 4 . . ee > 4 12.0 $2u0.0 55.0 91079 KNOWN 0,701 0,452 
ii 9 6 isis H4b020- SB RMUWN" TBB7S ~ Ooses fs : i pe aE eats Basse pele RD 
90 1s 6 56.9 5000.0 70.0 KNOWN 8,237 5.314 : ; oe Se aaa piel ae a 
’ ° 90 1s 6 $6.0 5000.0 70.0 0,0432 Now 
__30 6 61 24.0 2400.0 65.0 KNOWN 11954 1,248 za z et Ts} agaN wieea 
a9 62 6 16.9 3200-0 50:0 KNOWN 0,070 0.0 ay Sees or CAE Sen ; ti Hee 
‘ 6045 ag 2 6 14.0 3200.0 5 
8 8 7 36.0 © 2400.0 75,0 KNUWN «1,477 -0.953 ; , Pec preva sou naa 
‘ a9 62 ‘ . ‘ 
7 9 7 56.0 1920.0 60,0 KNOWN 9,988 6,444 re 4 3 rf ° 2a00 Q 3850 Oib18s KNDAN tieas 
an a oo WOO “OF 007E KNOWN 20,629 13.309 re hae | Secon s92050 60,0 asozea—RMONN ret 
0 9 $6.9 4700.0 60.0 0,0>42 KNURN 13,359 8,619 0 ‘ : : : 5 
oe : a Spd Buea vk eee peony apes eh hy 6 18 42.0 1920.0 70.0 0.0078 KNOWN 13,324 
3 45, * +430 9 10 9 34.0 4700.0 “60.0 0.0541 KNOWN 
tg we a Bae SALE ' : 00, +0 v. WN 8,659 
a4 12 44 oe eanetG aye piesets “pi cas 2-206 2 J 58 46.0 3700.9 4300 3.7605 KNOWN 0,562 
93 58 t : a oes = nS . . _ 45,0 i 3580 KNOWN 2,206 
—a ti 7] i620 m— Ee ee RCA arasn 0.929 14 12 11 12.0 2600.0 45,0 10,7268 KNOWN bias2 
a a an ao ee noe : ’ +620 93 8 11 16.0 800.0 45,0 0.6131 KNOWN 0,878 
na 52 ss Phe eaagatt aegis perce ee oe 23,237 eels t | a. 60 14.0 4400.0 45,0 eo) 0, 0798 KNOWN 0,961 0,620 
he ts re phe Bates ate S208DR ible sEsee8 eteae 15 12 13 48.0 3200.0 110,0 17,0030 KNOWN $6,087 23,249 
46 i¢ 31 16.9 5u00.0 60.0 2.9845 KNOAN 0.327 Beore Ss ag & aun Sarees He eet te ste oof pli ba 
ae is pe gore beats . : . 5.0 2400.0 50.0 1,026 0,662 
af ee Se Ue bee SR Ee Ae re aaeor ys A eal oun 01352 0,246 
26 10 20 20.0 $400.0 70.0 0.5147 KNOWN 2639-4703 Be eae als ae zoi0 BeAde 582 
ae ee a gone eeenee ae gazaee Hol +7 ert! 1 16 24.0 1200.0 50,0 1,600 1,161 
ot ne = rp =i S08 eeatee Ach. pei Avees 26 16 20 20.0 $400.0 70,0 2,658 1,702 
24 1 39 aa.5 4500.0 70.0 Sc anis ’ . 27 16 21 57.0 1760.0 40,0 0,1042 KNOWN 8.100 5,226 
‘ +661 KNOWN 2,422 1,562 22 16 17 44.0 7000 ‘ é 
Say | Gh 84 42.0 7200.0 70.0 0.0294 KNUMN 15,156 9,778 Ge 7 te a6 ie aNOWN  aiaee caleae 
vz 18 ann = 444020 5.0 0.2500 KNOWN 1,251 0,807 Pee action acre rey See 5010 Razed epi Se Ge 
5 1 20 16.0 1000.0 70.0 vu. 4488 KNOWN re aR 3 : m ; eee Se enone eee 
a a 51 20.0 1700.0 70.0 0.2074 KNOWN 3 avd sas se is 20 cme idence _ aH * 14468 7 ANDAN bias D098 
51 20.0 1760,0 70,0 0,2665 KNOWN 2,040 «4,3 5 : i ‘ i “Oe cae 
; ' . +316 45 wv 5 20. 700. 0. ‘ 
es a a coe Reon ae bet pete auaee 1,484 41 20 3 20.0 1760.0 ao 012863 per 21039 i343 
; ; ; WN 423 3.498 se eat | tee tem 16 7 : ‘ 
33 = a eens SE re tt ' +0 50.0 50.0 0.6273 KNOWN 25304 1,486 
: : . : O#N 0,912 0,588 26 22 23 $0.0 3300.0 40 9 " 
4 os = ‘ey id he A sess Known 1,2US 0.776 29 22 23 16.9 3050.0 sor itazoe KAOMN Are oer 
BOR BOR wees ie fae see Se PM ea yg itek ROUTE REG atl He aoe va 
“te 5 a4 aes8 Abae a ree Wace beet ' . 0 060 0.1255 KUN 4,862 
‘ . . 3,100 2,000 3 24 25 146.0 
i er) 16.0 3050.0 70,0 1,3689 KW : A Aaeed Natu = ataee 
. . . _70, 4 >t OWN 0,604 0,390 33 28 24 14.0 ‘ q 
ae 26 27 14.0 $500.0 70.0 “T. 48ir KNOWN 1,029 0,664 7 26 25 103669 KOM a tek 
40 26 2g 46.0 1600.0 70,0 0.71281 ANUAA 0,924 0,596 36 26 27 ae mab ba eee heh 
. . . . 4. 
ar A Se be 3p 16,0 4890,0. 7030, 54S KMUMN 24945-1900 aa a0 Genes ds 28 140 syt8i ANDAs 
oe 2 27 16.0 $840.0 70,0 1.7234 ROHN 0,722 0,466 42 30 26 t6c8 rer ROW Blake 
28 16.0 1600.0 75.0 0.6520 KNOWN 3 : : a5 ee) le P 
a : ' 1261 2,104 39 29 27 14.0 +72 
3 aa ay oe 320050 3048 es 216763____ KNOWN 1,772 1,143 ~48 $1 28 16.9 1600.0 o16520 KNOWN 31255 
ra F oe aoe eee Late eaazee sa avoee 2.903 43 1 30 16.0 3200.0 2.6763 KNOWN 1,773 
__ $5 33 3a ceca 4800.0 cate Phat ee spcle Kerr aiaee 3 4g 32 34 22.0 5120.0 __ 0, 4289 KNOWN 4,469 
560 SS SS $9.0 = $400.0 70.0 0.0715 noun nea, fee ee 30.9 = 3300-0 0.0604 KNOMN 94279 
4 at - phe aborts te 1042 898 55 38 34 12.9 4800.0 11.6506 ANU4W 0,306 
ae 55 34 PP Aneta nee sooth Leite Li hee +. 36 3s 35 30.0 3400.0 0.0/15 ANUAN 6,026 
39 34 ’ +0 - ‘ . 57 34 35 16.0 4800.0 ’ 
a2 ss reer eee oray iv. 0122 KNOWN 0,484 0,312 600 5534 tesa 3680.0 sorre NNO 2ites 
63 55 a Rete eae dak cipeee gotel anges eeu i a 34 63 12.0 5600.0 19,0122 KNUAN 0,882 
100 4 rH este sates reek oe ‘ : 541 6 36 35 30.0 1800.0 8, 0578 ANUAN "438 
. . . +5422 KNOWN 2,462 1.601 “ ; 
43 4 - ' . 61 32 37 16. 400, 4 
Heine Se te Ae 50,0 4.790, nu 4,408 8.942 top 3266 igs0-2700s0 sisege. amodn 25484 
44 ” : ‘ ase. x ' . 6 36 37 17.0 000, — Ce ="Kr 
|  cunes eee) Face eee das Boh th eee pissy mien asian 
-- “* 2 ’ . . . 024 64 37 38 12. 700, ’ 
uy 4 a aye qouae go.8 we ae e749 41373 66 37 66 i310 370010 v11866 «noun 
. : . ’ : ’ +38 70 39 3 20, : 
ae ae ac apace OG, sre pacnese eres eases Buses NAP 9 30 57 ee bono .0 6737 ANOMN 
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Du 47 12.0 2400.0 5560 8.6509 Resin hy a98 ee et 12.9 5600.0 55.0 15.9586 KNOWN (04484 
4/ 65 12.9 5600.9 55,0 15,9368 KNOWN 0,481 as 45 49 24,0 2400.0 150,0 0,0476 KNOWN 6,034 
464g 24,0 2400.0 130.0 0.0476 SNOWN ae 80004) ab) 50) 48 24.0 © 2240.0 130.0 0.0444 ANUHN 94293 
5048 24.0 224000 130.0 TOE ant Ra es a6 483 14.9 © 11500.0 140,0 1.6421 KNUWN = 04 915 
49 53 das. 11500.9 1450.0 1.6421 KNOWN 0,915 a4 0 65 24.0 3600.0 130.0 0.0714 KNOWN 6,955 
4965 24.9 9600.8 “ate pieeees Be Ov Ne igetees SL 5980 24.0 $000.0 45.0 0.4235 KNOWN 54200 
oy 50 24.0 soon. 45,0 0.4235 KNUAN 5200 99 ou 63 12.0 4090.0 60,0 11.3845 KNOY 1,366 
5063 12.0 6000-0 80.0 11.3645 KNOMN 14.366 Ie ah AE ig Aa Boas eels cage 
de 59 24.0 2409.0 45.0 0.3586 KNOAN 6,486 a7 b> 54 20.0 16000.0 150,90 0.7707 KNOMN 2,051 
6> o4 20.0 16000.0 130.0 0.77/07 KNUAN 2.050 s6 35> 64 14.0 3000.0 50,0 2.5091 ANOUN 3.904 
>> 64 16.9 Sooo. tk 2-5094 — pees AL 59 38 12.0 800.0 45.0 $.3U0d KNUAN 0,898 
598 17.0 800.9 45.0 Beayos pte» ei 08 6s 12.9 2400.0 50,0 3.1481 KNUAW 04776 
4 4 2.0 2400.0 56.0 ' k q 5 KUHN 3.685 
6s 87 dete 1400.90 60.0 3.3922 KNOWN 3,684 101 40 67 12.0 1400.0 60.0 35.3922 


TABLE SHS-29 
STUDY DAY; 1972 OPERATION 
FIRE NEAR NODE 30 
TOTAL HEAD = 135 FEET 


TABLE SHS-30 
STUDY DAY: 1972 OPERATION 
FIRE NEAR NODE 26 
TOTAL HEAD = 135 FEET 


wupe 


CUMNEGTING PIPE 


NUMBERS 
i 26:47 
1 3 4 
ee 
210 20 (52 
ol 23 54 
A 5 § 
6 8 7 
Bb 10 9 
ai 7 2 
9103 6 
14° «9315 
14 15 34 
26 «30 «699 
17 2 46 
16 2n $ 
19 20) 28 
<i (22 «(Ce 
100 22) «94 
e425 45 
26 25 «(44 
2?) 95 26 
95 29 32 
2b 29 644 
jo 33 iJ 
35. 57) 9 
o7 «$6 «643 
su 39) 8 
$2.53 4k 
40) (SD b) 
“442 «43 
460 48 49 
92 358 49 
24 95 54 
58 95 57 
560637) «(62 
6? 63 79 
o1 63 64 
4 70 «64 
40 71 75 
41 66 ¢e 
75 73 «(76 
v2 /6 77 
67 102 «60 
17 78 79 
76 30 8? 
79 bo Or 
v6 47 63 
¥6 865 Bb 
b> 66 84 
7) 4A $4 
23.645 0¢=«(43 
103 54 91 
66 0 6 
sy « 
104 6n 36 
74 ¢ 
69 o8 67 
12 93 61 
$i 91 61 
13 0 Ce 
$0 92 9 
69 94 20 
oy 99 9M 
$7 36 9A 
be 83 64 
100 66 101 
65 102 101 
FROM 10 
NOUF NODE 
2 1 
is 1 
1 14 
é 3 
° 2 
° 3 
3 14 
3 15 
s 16 
sf 5 
is 4 
4 32 
5> 4 
52 4 
32 5 
> 34 
/ 6 
9 6 
13 6 
ry 61 
be 6 
6 7 
9 7 
6 18 
10 9 
9 58 
52 10 
le il 
56 {i 
41 60 
12 13 
52 12 
1s 62 
14 31 
15 16 
1/ 16 
16 20 
16 21 
16 17 
Vv 19 
i? 51 
61 ié 
eu 19 
19 51 
20 51 
21 22 
21 23 
22 23 
26 22 
23 30 
24 2 
26 24 
2 26 
26 27 
26 29 
30 26 
ey 2? 
gs. 28 
51 3o 
se 31 
32 33 
3s 3a 
3s 356 
34 35 
> 34 
3a os 
36 35 
3> 37 
3>o 66 
36 37 
41 36 
3 38 
Rid 66 
sy 38 
36 57 
38 67 
nt 40 
“1 a9 
42 a9 
40 57? 
42 41 
56 41 
42 “4 
57 45 
6/ 4s 
42 “4 
a4 46 
se “4 
> 46 
> > 
4s 4? 
3u “a? 
“ 65 
46 “9 
ou 43 
“9 53 
“9 65 
3 50 
se 63 
rd ”F 
62 S4 
>> 64 
oo ss 
os 6a 
be “ 


eLevatloy 


TABLE SHS-3) 
STUDY DAY: 1972 OPERATION 
FIRE NEAR NODE 51 
TOTAL HEAD = 135 FEET 


= CUNSUMPTTUN + SI4tud 


INvenT FT crs “OU 
¢ 72.046 -1,320 
t 0.914 =0.590 
1 =4,789 -5.090 
104 “5.239 -$.380 
t “1.101 -0./10 
uy -0,68¢ 70,440 
c -0.450 +290 
fi 75.U6e 48.427 
1? 71.629 -1,180 
f) 100.0 12.464 6.041 
i 5u,0 71.147) -0.740 
4 40.0 71.51% 70.980 
15 12>.0 -3.426 2.210 
0 3u.0 “1.629 <-1.140 
e 20.0 “0.180 -0.120 
ze 2.0 -U.1K0 0.120 
23 2u.0 71,596 -1,036 
n 40.0 “0.914 0,590 
4 20,0 -0.186 -0,120 
0 20.0 -0.744 0.46 
0 70.0 -0.572 -0.240 
6 2c,0 -U.1h6 -0.120 
0 20.0 “1.472 
0 2u.0 -2.726 
c 20,0 70.976 -0,.630 
47 2u.0 “0.562 
f 20.0 “1.752 
r 25.0 -1.504 
0 20.0 -0.20¢ 
t 20.0 23,980 
40.0 “1.966 -1,010 
be 95.0 “0.914 
c 110.0 -2.94> 
60 72.0 1,059 
61 BO.0 71,659 
8 Ac.0 1.260 
66 73.0 71.266 
65 40.0 71.472 
77 20.0 "1.176 
ec 2u.0 71.101 
74 70.0 “0.914 
c 4u.0 17.566 
0 20.0 710,579 
97 50.0 -3,317 
f 4ac.o0 2.247 
c 60.0 -6,998 
ct 40.0 71.286 
r 70.0 “0.186 
c 110.0 -0,186 
9% 6u.0 6.155 3.970 
“a 20.0 -63.899 
C au.0 56.516 
120.0 -0.914 
\] 120.0 2.030 
fn 60.0 6.293 
f 10U.6 1.547 
0 75.0 -1.472 
e 75.0 -0.5A/ 
f 60.0 -0.587 
ti 40.0 -0.961 
180.0 70.682 
0 49.0 0.962 
0 100.0 71.599 
9l.0 “1.999 
67 105.0 71,659 
c 60.0 “0.572 
0 60,0 “0,372 
DIAMETER LENGTH HAZEN (C) 
INCHES Feer COEFFICIENT 
14,0 4000.0 55.0 
12.0 1800.0 70,0 
12.0 4800.0 70,0 
16.0 600.0 70,0 
24.0 1600.0 60,0 
56.0 1800.0 60,0 
12.0 4000.0 65.0 
20.0 5120.0 70,0 
$0.0 5400.0 60,0 
12.0 1900.0 
$h.0 3400.0 
$4.0 1600.0 
$6.0 6400.0 
36.0 6400.0 
14.0 2000.0 
12.0 3200.0 4 
$4.0 1760.0 J 
16.0 3400.0 
$6.0 5000.0 
24.0 2400.0 
16.0 3200.0 
36.0 2400.0 
36.0 1920.0 
42.0 1920.0 
36.0 4700.0 
16.0 3700.0 
24.0 2400.0 
12.0 2600.0 
16.0 Boo.0 z 
16.0 4400.0 45,0 
48.0 3200.0 110,0 
4A.0 10400,0 110.0 
16.0 2400.0 50,0 
16.0 5000.0 60,0 
20.0 800.0 70.0 
24.0 1200.0 50,0 
2r.0 3400.0 70,0 
30.0 1760.0 40,0 
44,0 7000.0 70,0 
20.0 4500.0 70,0 
42.0 7200.0 ~ 70,0 
20.0 1440.0 65,0 
14.0 1000.0 70.0 
20.0 1700.0 70,0 
20.0 1760.0 70,0 
16.0 750.0 50,0 
30.0 3300.0 40.0 
16.0 3050.0 60,0 
16.0 5600.0 60,0 
30.0 3200.0 50,0 
14.0 3050.0 70,0 
14.0 4600.0 75,0 
16.0 3050.0 7.0 
16.9 3300.0 
16,0 1600,0 
14.0 4600.0 
16.0 3840.0 
14.0 1600.0 __ 
16.0 5200.0 
22.0 5120.0 
30.0 3300.0 
12.0 4800.0 
50.0 3400.0 
14.0 4800.0 
14.0 3660.0 
12.0 5600.0 
$0.0 1800.0 
16.0 2400.0 
12.0 2700.0 
12.0 2000.0 
jn.0 2400.0 
12.0 2700.0 
12.0 2700.0 
2.0 2080.0 
16.0 2000.0 
20.0 1760.0 
12.0 3680.0 
24.0 4000.0 
12.0 4800. 
16.0 2000, 
34.9 2400, 
14.0 3000. 
12.90 6500. 
12.9 3400, 
20.9 1600. 
14.0 6000.0 
16.9 9600.0 
14.9 2400.0 
16.9 9600.0 
16.9 $240.0 
16.9 700.0 
42.0 2400.0 
12.9 5600.0 
24.0 2400.0 
24.0 2240.0 
16.0 41500.0 
24.9 $600.0 
24.9 3030.0 
12.9 8000.0 60,0 
24.0 2400.0 45,0 
@n.9 16000.0 130.0 
14.9 3000.0 50.0 
12,3 800.0 45,0 
12.9 2400.0 50.0 
12.9 1400.0 60.0 


REF(DeL+C) RES OURS 
2.8046 KNOWN 1-350 
3.2793 KNOWN 24283 
68,7446 KNUWN 1,567 
0,3590 KNOWN 4,826 
0,1326 KNOWN ~~ 7,070 
0.0207 KNOMN 50,464 
6.3281 KNUAN 1,523 
0.7751 ~ KNOWN 8,029 
0,1909 KNOWN 20,946 
5.4078 KNOWN 0,798 
0,0259 KNOWN 23,476 
0.0138 KUHN 17,461 

99,9999 KNOWN 0,002 
99,9999 KNOWN 0,002 
0.7900 KNOWN 0,758 
9.1079 KNUMN 0,416 
~~ 0,0134 KNOWN 27,054 
3.4956 KNOWN 1,585 
0.0432 KNOWN 13,575 
0,1715 KNOWN 4,574 
2.6763 KNOWN 0,576 
0,0163 KNOWN 15,857 
0.0221 KNOWN 11,667 
0.0076 KNUWN 29,228 
0.0541 KAUR 15,664 
3.7605 KNOWN 0,603 
0, 3586 KNOWN 3,420 
10,7268 KNOWN 0,645 

~ U,8131 KNOWN 1 463” 
4,4720 KNOWN 0,961 
C.0030 KNUOAN 44,298 
T.0096 KNOWN 46,463 
2,0075 KNOWN 1.537 
2.9845 KNOWN 1,262 

~ U,1211 ~~ KNOWN” 7, 844” 
0.1595 KNOWN 0,296 
0.5147 KNOWN 9,279 
0,1042 KNOWN 19,650 
0,0226 KNUAN 62,202 
0,6815 KNOWN 7,990 

~ 050294 KNOWN 52,264 
0.2500 KNUAN 3,892 
0.4486 KUHN 0.425 
0.2574 KNOAN 8,213 
0,2665 KNOWN 8,092 
0,6273 KNOWN 2,877 

~Ue1953— KNOWN 16,402 
1,6206 KNOAN 4,565 
3.3427 KNUAN 1,875 
0,1253 KNOWN 19,493 
1.3689 KNOWN 3,301 
1,86961 KNOWN 6,029 

~~ 1.3689 KNOHN 2,324 
1.4611 KAOKN 1,029 
0,7181 KNOWN 0,924 
2.1543 KNOWN 0,204 
1,7234 KNOWN 0,722 
0.6320 KNOWN 9,265 
2.6763 KAUN 4,677 
0.4289 KNOWN 9569 

_____ 0.0694 KNOMN 6.240 

1i,6s06 KNUHN 0,114 
0,0715 KAOKN 3,182 
(1.6827 KNUMW 0,462 
3.0778 KNOWN 2.362 
19.0122 KNOWN 0,771 
0,0576 KNOWN 4,307 
1.0771 KNOWN 3.691 
6.5422 KNOWN 2.461 
6.7901 KNOWN 1.473 
0.0504 KAOKN 7,127 
9.1666 KNUAN 2.500 
9.1666 KNUAN 1,576 
0.8667 KNOWN 6,824 
1,6727 KNOWN 2.145 
0,344 KNOWN 54707 

12,4937 KNUAN 1,806 

0.7017 ANOMN 8,252 
16,2962 KNUAN 1.576 
1.1938 KNOAN 0,705 
0,0208 ANUMN = 145726 
1,3464 KNOWN 1,547 
22,0677 KNOW 1,265 
11.5431 AADAN 1,378 
0.3222 Kaus 9,001 
1.8560 KNOWN 1,735 
4.3085 KOHN 2,382 
2.0073 KNOWN 2.679 
1.6672 AnUdN 4,211 
2.1875 ANUAN 3.749 
0.6510 KNOWN 1,073 
6.8509 ANON 0,604 
19,9588 MUKA 0,481 
0.0476 KNOWN 6,028 
dosed ROHN 9.287 
1.6421 KNUAN 0,914 
O,0/14 KANUAN 6,928 
0.4235 KANON 5.202 
11,3645 ANON 1.374 
0.3586 KNOAN 61656 
0.7707 ANUHN 2,030 
2.5092 ANUAN 3.929 
3.3005 AMUMN 1.047 
8.1482 ANUAN 0.750 
3.3922 ANUAN 3.607 


RESISTENCE = STATUS 


Tul ricau = Status 
CUNS +h meu nEAD 
KNUWN 229./ 
KNCHN 226.2 
KNORN e2l.7 
«NON 224.7 
ANC AN 220./ 
ANON 255.4 
KNOWN 234.2 
i 242.2 KNOWN 
KNORN 241.2 
25.0 KNORN 
KNOWN 23/44 
KNOWN 242. 
KNURN 250.9 
KNG®N 205.0 
YNORN 18>.¢ 
ANURN 179.7 
KNGKN 179.7 
KNUWN 227.2 
KNOKN 14/,/ 
ANURN 14/,0 
KNOWN 155.9 
KNUWN 149.4 
KNOWN 119.4 
KNOMN 10/.é 
KNOWN 94.4 
ANOWN 60,2 
KNOWN BO,° 
KNNCHN 10U.u 
KNOWN 87.0 
KNOWN 65.4 
KNOWN 199.u 
KNOWN 22/.¢ 
KNOWN 222,21 
KNOWN 224,9 
RNCHN 224.2 
ANORN 222.21 
KNOWN 211,21 
KNURN 161.1 
KNOWN 19¢.¢ 
KNURN 154.7 
KNOWN 227.0 
23u,0 KNOWN 
KNOWN 135,35 
KNURN 195.7 %, 
KNURN z01.¢ 
KNOKN 174.4 
KNOWN 2gu.e 
KNOWN 250.7 
KNOWN 228,/ 
KNOWN 23535,7 
12. KNOWN 
255.9 KNOWN 
KNOWN 22/.5 
KNOWN 225.¢ 
24u.u KNOWN 
oa —~ 230,0 ~~ KNOWN 
KNOWN 154,2 
KNOWN 239.0 
KNOWN 242,6 
KNOWN 235,¢ 
KNOKN 23u,0 
KNOWN 24.0 
KNOWN 215,¢ 
KNUWN 200.4 
KNOWN 220,1 
KNOWN 189,90 
__KNOMN 


PRESSUME HEAD 


ELEVATION 


106.7 
168.5 
1861.9 
119.9 
66.7 
193.4 
144.5 
212.5 
161.5 
150.6 
187.4 
162,2 
113.9 
173.4 
165.2 
159.7 
159.7 
187.5 
127.7 
127.8 
133.8 
129.4 
99.1 
87.2 
74,7 
68,2 
6646 
135.0 
67.6 
68.4 
159.0 
132,2 
115.1 
149.9 
144,5 
145,1 
136.1 
101,1 
172,2 
134.9 
157.0 
190,0 
113.3 
145.9 
161.2 
114.4 
190.2 
160.9 
116.7 
173.7 
115.0 
173.9 
107.3 
103,2 
160.0 
130.0 
129.2 
164,0 
162.6 
193,2 
50.6 
1869.4 
113.2 
116,4 
121,12 
129,8 
92.2 


7" UISCHARGE =~ 


“GD 


0,656 
1.473 
1,011 
3.114 
4,561 
19,654 
0,983 
5.180 
13,514 
0,469 
15,146 
11.276 
0,002 
0,002 
0,489 
0,268 
17,454 
1,022 
8,758 
2,951 
0,372 
10.218 
7,527 
38,211 
10,247 
0.518 
2,206 
0,416 
U.944 
0,620 
28,579 
29,976 
0,992 
0,814 
3.060 
0,192 
5.987 
12,677 
40,130 
5.155 
3371 
2.511 
0.274 
5.299 
5,221 


rT 


nuve 


1 
2 
3 
4 
5 
6 
7 
8 
* 


CONNECTING PIPE 


NUMZERS 
1. 36°. a2 
ig Se 
s 5 2 

21 #399 «52 
52.33 «35 

a ee 

Kia Sew 

a 10 a) 
oa lee. 

? 193 ? 
14 93 15 
44, 15 34 
to 399 «699 
172 48 
18 «20 B] 
17 200 21 
22 22 24 
10 22 «92 
24° 25 45 
26 25 41 
27 95 28 
9> 29 32 
en 29«(44 
$9 SS 7 
so 57 a 
3s?) $8 4) 
38 59 4 
$2. $3 44 
40 59 a) 
44-42 «48 
40 48 49 
22 33 49 
24 55 «456 
58° 3S: 5? 
26 37 «62 
62 63 75 
ol o3 64 
64 70 69 
#0 71-98 
71 68 0D 
heme ee oc) 
V2 36. FE 
67 102 0 
wT 7G FF 
76 30 82 
40 9 
96 #47 BS 
90 35 BH 
6> 46 84 
47 dR OSL 
25.45 44 
10S «$4 «OT 
ae, 
By oo 8 

104 00 34 

va 0 9 
69 48 67 
12093) 61 
st 91 Bt 
1s 0 0 
$9 92009 
a9 94 «60 
39 99 «98 
97 $6 9B 
o2 43 Ba 

109 66 101 

o> 102 101 
FROM =O 
NODE NODE 
2 1 
as 1 
1 14 
é 3 
° 2 
o 3 
4 14 
3 15 
J 16 
4 5 
13 4 
4 $2 
bo 4 
se ° 
> 34 
vs 6 
9 6 
is 6 
° o1 
be 6 
8 2 
¥ 7 
6 18 
lu 9 
ts 5B 
oe 10 
le 11 
28 uu 
1 60 
le 13 
oe 12 
1s 62 
14 31 
16 15 
1s 16 
io 20 
lo 21 
is 17 
1/ 19 
17 $1 
61 18 
1y 20 
wv 51 
au 51 
2. 22 
a. 2s 
22 25 
ee 22 
2s So 
ee 25 
24 24 
2 26 
26 27 
20 29 
20 3o 
ra) 27 
su 28 
1 30 
Be 31 
se 3s 
3s Bal 
3s a 
sa 3S 
>” 3 
s4 63 
Jo 3 
so 37 
so Ly 
So 37 
41 36 
ss 36 
vv 06 
sy 36 
58 o7 
3o 67 
yy 40 
4. 39 
42 a9 
40 57 
42 aL 
bo 41 
42 44 
o7 45 
6/ 4s 
4 “4 
a4 46 
a4 44 
42 46 
4> “as 
46 4? 
oo “7 
a os 
40 “ay 
ou 46 
a9 53 
ay 65 
oY So 
oT) 43 
be oy 
42 54 
>> o4 
7” 56 
os 6a 
60 4? 


TABLE SHS-32 
STUDY DAY: 1972 OPERATION 
FIRE NEAR NODE 15 
TOTAL HEAD = 135 FEET 
cLEVATION = CUNSUMPTIUN = STATUS TUT HeEAU ~ 
ivvenT FI nes “GD euNS +) neu 
Q 119.0 2.046 -1,320 KNOWN 216,90 
9 40.9 “0,914 0.590 KNOWN 221. 
4a 40,0 «789 =$,090 KNOWN 21.9% 
194 119.9 -2.239 -5,580 4N0AN 227.7 
U) 143.9 72.102 0.710 <NOWN 224.0 
At 43,9 -0.682 0,440 <4OWN 
ny) 92.9 -0.450 -0.290 <NOWN 
0 $0.9 91.257 58.675 
1? 80,0 71.829 -1.180 XAWOWN 
DI] 190.90 13.879 8,954 
9 5u.0 “1.147 0.740 KWOWN 
f 40.9 “1.519 -0,980 KNOWN 
15 129,0 -$.420 =2.210 <NOWN 
Q 30,9 71,8629 -1.180 KWOWN 
i) 29.0 722.702 -14,646 
24 20.0 -0.186 -0,120 <4OWN 
23 20,0 1.996 -1,030 «NOWN 
n 40.u “0.914 -0.590 <NOAN 
0 29.0 70.186 -0,120 WOWN 
9 20.9 70.744 -0,480 “NOWN 
0 22.0 70.372 -0.240 KNOWN 
n 20.9 0.186 -0,120 <NOwN 
uy 20.0 71.472 -U,950 KNOWN 
9 23.9 =2.726 -1,760 KNOWN 
o) 20.0 0,970 -0,630 KNOWN 
42 20.0 =0.561 -U.362 KNOWN 
0 20,0 “1.752 =1.130 ANOWN 
9 ao.) 71.564 -0.860 KNOWN” 
uy 2v.0 70,202 -0.130 <NOWN 
t) 20,0 -23.98 -15.471 <NOWN 
i) 40.0 “1,560 -1.010 <NOwN 
54 99,7 “0.914 -0,590 NOWN 
0 110,0 -2.942 -1,900 KNOWN — 
on 72.0 71.65% -1,070 <NDWN 
61 A0.0 “1.059 -1.070 MWOWN 
uy) ao.d 71.280 -0.630 <NOWN 
6 73.0 71.280 -0,.850 «NOWN 
65 60,0 71.472 -0,950 NOWN 
72 20,0 71.178 -0.750 KNOWN 
0 2u.0 71.101 -0.710 ANOAN 
74 70.0 7U.914 0,590 KWQWN 
oy) 40,0 18.951 11.960 
0 20,0 “10.579 0,696 KNOWN 
97 50.0 “3.$1/ 72.140 KNOWN 
0 40,0 2.24/ 1.450 KNOWN 
oy 6u.0 6.595 -4.254 KNUAN 
ty 40,0 71.280 -0.850 <NOWN 
9 70.u “0,180 -0.120 KNOWN 
9 110.0 =0.186 =0,120 KNOWN 
99 60,0 6.1535 3.6970 KNOUN 
43 20.0 =63,.899 -41,225 <WOWN 
n 40.0 60.151 36.807 
9 120.0 “0.924 0,590 KWON 
uy) 120,0 “2.030 -1,310 KNOWN 
0 60,0 6.425 4.144 
0 100.0 1.049 1.064 
i] 25,0 “1.472 0,950 KNOWN 
9 75.0 70.387 -0.250 KWWOWN 
o 60,0 -0.58/ -0,250 KNOAN 
i) 40.0 70,961 -0,620 KNOAN 
0 180,0 70.082 -0,440 W0WN 
9 45,0 70,961 -0,620 NOWN 
0 100.0 71,592 -0,900 KNOAN 
0 90,0 “1.999 =1,290 KNOWN 
a7 102.0 “1.659 71,070 KNOWN 
i] 60.0 70.572 =U.240 KNOWN 
0 60.0 “0.572 0.240 “<NOWN 
OLAMETER LENGTH HAZEN (C) RESISTENCE = STATUS 
INCHES FEET COEFFICIENT R3F(D+L+C) Nes 
46.0 4000.0 55.0 2.8046 KNOWN 
12.0 1400.0 70.0 5.2/98 ANOWN 
12.0 4800.0 70.0 6.7448 KAUN 
1Aeo 800.0 70.0 0.5590 KNOWN 
2 1600.0 60.0 0.1526 KNOWN 
$6.0 1600.0 00.0 0.0207 KNOWN 
12.0 4000.0 65. 8.5581 KNOWN 
20.0 5120.0 70.0 0.7/51 KNUAN 
$0.0 2400.0 60.0 0.1909 KNUAN 
12.0 1900.0 55.0 5.4078 KNOWN 
$6.9 3400.0 75.0 0.0259 KNOWN 
$6.0 1600.0 70.0 00,0138 KNOWN 
56.0 6400.0 00 IF. 9999 KNOWN 
16.0 2000.0 75.0 0.7900 KNOWN 
12.0 3200.0 55.0 9.1079 KNOWN 
56.0 1760.0 75.0 0.0134 KNOWN 
16.0 3400.0 45.0 3.4956 KNOMN 
36.0 3000.0 0,0432 KNOWN 
24.0 2400.0 “061715 0 KNOWN 
14.9 $200.0 2.6768 KNOWN 
$6.0 2400.0 0.0183 KNOMN 
56.0 1920.0 0.0221 KNOWN 
42.0 1920.0 0.0078 KNOWN 
$6.0 4700.0 0.0542 KNOWN 
16-0 3700.0 3.7005 KNUMN 
2 2400.0 0.3586 KNOWN 
2600.0 45.0 10.7266 KHOWN 
0.6131 KNOWN 
4.4720 KNOSN 
0,0030 KNOWN 
0.0096 ANUAN 
2.0073 ANNUM 
2.9045 KNOWN 
0.1211 KNOMN 
0.1595 KNOWN 
0.5147 KNOWN 
0.1042 KNOWN 
KNOWN 
KAUN 
KNOWN 
KNOWN 
KNOWN 
0.2574 KNOWN” 
0.2665 KNOWN 
0,6273 KNOWN 
0.1953 KNOHN 
1.8206 KNOWN 
3.3427 KNOWN 
1255 KNOWN 
14.0 5030.0 70.0 1.30869 KNOWN 
16.0 4800.0 7560 1.8961 KYUAN 
16.0 $950.0 70.0 1.3689 KNOWN 
16.0 $500.0 70.0 1.4611 KOEN 
16.0 1600.0 70.0 0.7161 KAUAN 
16.0 4800.0 70.0 2.1543 KNOWN 
14.0 3640.0 70,0 1.7234 KNUAN 
14.0 1600.0 75.0 0.6520 KNOWN 
14.9 $200.0 50,0 2.6763 KNOWN 
22.9 2120.0 75.0 0.4269 KNOAN 
50.0 $300.0 — 70,0 0,0694 KNOWN 
12.0 4609.00 60.0 11,6306 KNOWN 
$0.0 3400.0 70,0 RUAN 
14.0 4400.0 60.0 ANON 
in.d $600.0 50,0 KNOAN 
17.0 3600.0 50.0 KNOWN 
$n. 1800.0 70.0 KNOWN 
1A.n 2400.0 70.0 KNOWN 
12.9 2700.0 60.0 KNOWN 
17.90 2000.0 50.0 KUHN 
$o.n 2490.0 70,0 KNOWN 
12.9 2700.0 30.0 KNOWN 
12.9 2700.0 50,0 KNOWN 
29.0 2090.0 40,0 KNOWN 
26.0 2000.0 50,0 KAUNAS 
2n.0 1700.0 60,0 KNOW 
12.9 $680.0 50,0 KNOAN 
2409 4000.0 40,0 KNOWN 
42.0 4809.0 50.0 é KNOWN 
16.0 2090.0 60.9 1.1938 KNOW 
54.9 2400.0 70,0 0.0206 KNOWN 
5000.0 70.0 1.3464 KNOWN 
0500.0 50.0 22.0677 KNOWN 
3409.0 50.0 11.5431 KNOAN 
1600.0 00,0 0.3222 KAOMN 
4009.0 100.0 1.3560 KNOWN 
9400.0 70,0 4.3085 ANQaN 
2400.0 90,0 2.0073 KNOWN 
yoou.0 110,06 1. 2 KNOWN 
0240.0 60.0 2.1675 KNOW 
900.9 55.0 " 
2400.0 25.0 
2600.0 99.0 
2400.0 150.0 
7240.0 130.0 
16.9 11300.0 130.0 
24.0 3600.0 150.0 
44.0 $000.0 45.0 
i?.9 9900.0 60.9 11.5645 KNOMN 
24.0 2490.0 45.0 0.3580 ANOAN 
42.9 10900.0 150.0 0.7707 KAUN 
46.9 5009.0 20,0 2.5091 KNUMN 
12.0 *09.0 45.0 $,5009 KNOMN 
47.0 2400.0 50.0 6.1481 ANON 
12.9 2499.0 60.0 5.3922 ANUAN 


SIAIUS PRESSURE MED 

MEAD «ELEVATION “FT 
103.0 >. 
161.9 
170.9 
117,7 

KNOWN 

KNOMN 

KNOMN 


KNORN 


KNOWN 
KNOWN 


> DISCHARGE += 


crs GD 
1,183 ~0.763 
25525 1,647 
1,690 1,090 
6,350 4,084 
6 5,437 
$8,434 24,796 
1,420 0,916 
11.690 7,671 
17,204 

0.480 
15,412 

17,443) 11,253 
0,003 0,002 
0,669 0,431 
0,313 0,202 
33,121 21,368 
1 1.220 
16,651 10,742 
4,956 


20.715 
12,852 
70,540 
17,299 

0,726 


10,812 
10,591 


16,313 
73.900 

8.379 
53,333 


7.772 
7,623 
2,030 
15,911 
4,500 
2,736 
“19,018 


TABLE SHS-34 


eB EE Stee oe 1972 MOC HEADS 
1966 CONSUMPTIONS IMPROVED NETWORK 
UNIMPROVED NETWORK 
50 PSI AT NODE 27 
TWOBE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT HEAD - STATUS PRESSURE HEAD CONNECTING PIPE ELEVATION ~- CONSUMPTION = STATUS TUT HEAU ~ SIAIUS PHESSUME nEAD 
NUMBERS Inver’ FT crs "GD CONS FT neo MEAD ELEVATION FT NUMBERS INVERT FT crs “oD CONS Fr oHeU mead EcevaTion FT 
16°17 B) 115.0 72.046 Waele RNORN a COCR ney a 118,9 a 46, 27 0 115.0 -2.U40 -1.520 KNOWN 25/.¢ 142.2? 
3 4 n 40.0 “0.914 -0.590 KNOWN 239,21 179,41 1 5 4 0 60,0 70,914 0.590 KNOWN 255.2 198.5 
ee 402040289" (= 52090) KNOWN) 287.9 ‘ 197,49 3 5 » 18 40.0 -4,789 -$.090 KNOWN 259.2 218.5 
50 52104 = 110,07 -5.239° = 5.380 KNOWN 235.8 125.8 d1 90 52104 119.0 =>. 238 5.580 KNOWN 258.2 146.5 
53 55 69 140.0 72.101) -0,710 KNOWN 232,68 92.8 b1 53 54h C0 140,0 71,102 -0,7109 KNOWN 25/,0 117.8 
+ aS ee 40.0  _-0,682 -0,440 KNOWN 242.0 __ so 203.00 rt dames Yo & | 40,0 -0,682 -0.440 KNOWN 259.9 219.5 
Oo ar an 99.0 0.450 0.290 KNUWN Zae.a 147.4 Ge 7 92.0 “0.450 -0.290 KNOWN 2ou.2 165.2 
, rr | 30.0 25.264 16,299 242.2 KNOWN 212.5 6.10, 0 2 36,0 17.748 11.450 260.0 KNOWN 230.0 
Dims Pay be Mol GREE Hari htt ease 164.0 Kinet a SP se AO.O 1.829 -1.180 KNOWN 261.9 181.9 
1050 a” 100.0 10,008 6,457 250,86 KNOWN 150.6 Fos io Og. 109.0 23.512 15.040 260.0 KNOAN 166.8 
9s 13 9 50.0 71,14/ -0,74U KNOWN 190.6 14 93 (13 0 50,0 71.147 -0,740 KNOAN 261.0 211.6 
et See) eke 519 <0. 980 KNOWN 16546 14°15 34 0 80,0 “1.519 -0.980 KNOKN 261.2 181.5 
50 99 45 125.0 ~3.426 2.210 YNUWN 118.3 16 50 90 15 122.0 -5.426 -2,210 KNOWN 260.0 135.0 
2 46 9 30.0 “1,629 -1,18U KNOWN 193,14 a7 2) 46) 4D. 30,0 71.829 -1.180 KNOWN 252.2 222.5 
Ue aes 20.0 eC o8 0620, 120) SKAOWN 212.2 26080 20) eG 20.0 -0.186 -0.120 *NOWN 256.9 236,9 
go 21 26 20.0 0.186" -0,120° KNOWN 211.4 19 20 21 26 20,0 0,186 -0.120 «NOwN 250.2 236.2 
22 24 23 20,0 “1,596 -1,030 «KNOWN 212,4 aa22 24 23 20,0 =1.596 -1.930 <WOWN 236.5 
22 92 0 40.0 70,914 =0.590 KNOWN 200,0 10 22 92 «9 40,0 “0.914 -0.590 KNOWN 21941 
ae SUS ara alec Gen 20 RNURR| 208,4 e425 45 on 20,0 -0.186 -0.120 XwOMN 235.3 
<a 20.0 202749 =0'c4B0!, KNOWN 208.4 26.25 41 «9 20.0 -0.744 =0,480 KNOWN 235.3 
95 28 0 20.0 70.372 -0.240 NOWN 203.1 27 95 26 #9 20.0 0.572 -0.240 KNOWN 234.7 
20 32 On 20.0 ~0,186~ =0,126 KNOWN 198.0 yo 29 37 00 72.0 -0.186 -0.120 KN0AN 231.4 
29 44 «66 20.0 71.472 -0.950 KNOWN 195.5 28 29 44° OO 20.0 -1.472 -0.950 «OWN 232.8 
33 nt 20.0 +2.728 -1,760 KNOmN 14641 $3) 33) 0 ow 20.0 =2.728 -1.760 KNUWN 174.4 
Aa: 20.00 6.978" 0.630 KNORN 137,7 4847, 8D 20,0 -0.976 -0.630 *NOmN 157.3 
S640 42 20,0 -0.307 °0.250 KNOWN $7 $840 42 20,0 -0.587 -0.250 KNOWN 14443 
a 20.0 76.960 -4,490 152.0 KNOWN ee 2u.0 “15.572 -6.629 KNOAN 115.0 
$3. 4H 6 25.0 “1,364 -0,680 KNOWN 209,21 42 53 48 On 22.0 =1.564 -0.880 KNOWN 217.2 
99 or Ba eS 20.0 “0-202 -0,130 KNOWN 146.0 40 59 29 On 20.0 -0.202 -0.130 <NOWN 134.9 
SLs Steet 20.0 23.689 22,380 KNOWN 242.2 4442 45000 0,0 -5.689 -2.580 KNOWN 231.8 
48 49 On 40.0 =1,010 KNOWN 221.00 4648 490 0 40.0 71.966 -1.010 «NOWN 211.5 
53° 49 5a 92.0 70.914 -0,590 KNOWN 235.2 22.053 49 «54 92.0 -0.914 -0,590 <NUWN 163.2 
35 «(56 0 110,0 “2.945 -1.900 KNOWN 23u,2 54 35 56 0 110.0 2.945 -1.900 KNUAN 146.2 
95 57 6F 75.0 71.659 =1,070 KNOWN 224.8 26 95 57 6n 7>.0 -1,659 -1.070 <NUmN 183,90 
27 62 61 60,0 KNOWN 229,39 36 97 62 61 B0.0 “1,659 -1.070 KwOAN 178.3 
ESS 73) 10 80.0 _ KNOWN 229.3 02 63 7> 0 40.0 “1.286 -0.830 KNOWN 176.7 
63 64 66 75,0 KNORN Caos oe a1 63 64 64 7>.0 “1.286 -0.830 <NOWN 181.8 
ZDy 169, 765 40.0 71.47@ (-0.950 KNOWN 21/.1 64 70 69 65 40.0 “1.472 -0.950 KNOWN 196.2 
CP DG ee race el Sete 80, 760 KNOWN) 22k, eo 70) FA Ie 82: 20,0 71.178 0.760 <NOWN 237.46 
68 if 0 20,0 “1.102 -0,710 KNOWN 215.9 41 68 0 0 70.0 71.101 -0.710 <NOWN 235.7 
73°76 74 70.0 -0.914 -0,590 KNOWN 229.2 15: 75) 26 FR 70.0 =0.914 -0.590 KNUNN 189.4 
WO 272 3p 40,0 7.345 4,610 - 23U,0 KNOWN 72,76 77 0 40.0 13.149 8.483 KNOaN 220.0 
7 20.0 =0.976 =0,630 KNOKN 216.4 67 102 0 9 20.0 70.976 -0.630 KNOWN 235.7 
78 79 «97 50.0 -3.31/  -2,140  KNUWN 219.2 17 78 79° «97 50.0 =3.517 -2.140 KNOWN 193.9 
Oo Sock 40.0 2.247 14450 KNOWN 220.4 46 80 62 0 49.0 2.24/ 1.450 KNOWN 210.6 
60 c¢ Oo 60.0 -3.195 2,060 KNOKN 216,6 49 60 0 60.0 =S.19S -2.960 KNOWN 181.2 
87165) ot 4.0 71,286 -0.830 KNOWN 239.6 96 47: BS 0 40.0 =1.286  -0.830 <NUWN 222.2 
65, ee 8 70,0 3486 =0,420 KNOWN » 2359.9 96 465 84 0 70,0 -0.186 0.120 KNOWN 192.9 
La 110.0 70.186 0.120 KNOWN 236.2 45 86 84 0 110.0 -0.186 -0,120 KNOWN 151.3 
668 31 99 60.0 6.153 3,970 KNOWN 241.9 47 88 $1 «99 60,0 6,153 $1970 KNOWN 204.9 
45° 41 43 20,0 *17.515 -12,300 KNOWN 22/.4 23°45 41 43 20.0 717.315 -11.300 ANOWN 235.0 
Flee ee 80.0 47.147) 30,417 255.9 KNOWN 1S $4 9100 ad.0 59.899 25.741 KNUAN 187.9 
o 40, 8 120,0 0.914 -0.590 KNOWN 236.0 ee oo 9 O 120,0 -0.914 -0.590 KNOWN 139.9 
DiasOs. 28 120.0 O ©4319 KNOWN 235.0 2 82: 0) J) 8 120.0 72.030 -1.310 <NOWN 136.3 
Bin S65 48 6U.0 4.784 5,087 2queu KNOWN 194 60 36 0 40,0 4.451 2.871 KNOWN 204.0 
0 0 0 100.0 0.605 0,391 230.0 KNOWN 74 0 0 0 100,0 2.812 1.614 KNOWN 162.1 
68 67 «60 25,0 71,472 -0,950 KNOWN 214.0 99 6B 67 OO 29.0 “1.472 -0.950 ANWUMN 229.1 
9s 81 OO 75.0 -0,387 0,250 KNOWN 242,2 12 93 B81 0 79.0 70.387 -0.250 <NOWN 187.0 
91 81 «0 60,0 70.387 -0.250 KNOWN 246.0 $1 91 B81 0 69.0 -0.58/ -0.250 KNOWN 205.4 
[ee 40,0 702961 _*0,620 KNOWN  236,> 130 lot 40,0 -0,961 -0,620 KNOWN 221.0 
92, 100 ot 180.0 =0.682 0,440 KNOWN 2au.4 so 92 ¢ 0 180.0 0.682 -0,440 KNOWN 7941 
94 0 Oo 45.0 -0,961 -0.620 KNOKN 39 94 0 45.0 -0.961 0.620 KNOWN 214.5 
14 eee de 100,0 2.595 -0.900 KNOWN 29° 99 98 9 100.0 71.595 «900 KNOWN 149.9 
$6098 0 90.0 “1.999 =1,290 KNOWN y/ $6 9H 0 90.0 71.999 -1,290 KNOWN 15761 
83 64 87 105.0 71,659 -1,070 KNOWN 62 63 84 47 102.0 71.659 -1.070 KNUWN 154,7 
8 66 101 0 66.0 70,372 -0,240 KNOWN 120 66 101 0 60,0 -0.572 -U.240 KNOWN 196.4 
07 o> 102 101 0 60.0 =0.372 -0.240 KNOWN 69 102 101 «0 60.0 70.572 -0.240 <NOWN 195.9 
PIPE FROM To PIAMETER LENGTH waZEN (C) ~~ RESTSTENCE = STAIUS -= UISCHARGE ~~ PIPE FROM to DIAMETER LENGTH HAZEN (C) HESISTENCE = STAIUS == UISCHARGE -- 
NOLE NODE J NCHES FEET COEFFICIENT R#F(DsL»C) Mes crs yGD ke NUVE NODE INCHES FEET COEFFICIENT R2F(D+L+C) MES urs MGD 
a 2 1 14.0 4000.0 55,0 2.8046 KNOWN 1,397 0,901 1 2 4 16.0 4000.0 185.0 0.5526 KNUaN 1+657 1,056 
16 13 1 12.0 1800.0 70,0 3.2793 KNUAN 14768 1,141 16 15 1 12.0 1800.0 155.0 0.9730 Kuan 1.761 1,149 
ya eS ee 12,0 4800.0 70,0 _ 6.7448 KNOMN 14116 960,722 E 17 a 14 12.9 4800.0 135.6 2.5946 KNOW 1,372 0,685 
3 2 3 16.0 800.0 70,0 0.3590 KNUAN 1,900 1,226 3 2 3 16.0 600.0 155,56 0.1065 KNUAN 0,457 0.295 
4 6 2 24.0 1600.0 60,0 0.1526 KMORW 4,211 2.717 4 6 2 24.0 1609.0 60,0 9.1526 KNUAN 3.009 1.944 
—'s 6 3 36.0 1600.0 60,0 0.0207 KNUAW 14,894 9,609 5 6 3 56.9 1800.0 135.9 9.0045 ANJAN = -18,6/9 12,051 
2 3 14 12.0 4000.0 65.0 8.3581 KNUAN 1.361 0,878 2 $ 14 12.9 4000.0 155.9 2.1021 ANOd 167299 1,116 
18 3 15 20.0 5120.0 70,0 0.77521 KNOAN 2,900 1,910 18 $ 15 20.0 5120.0 155,0 0,2509 KNOWN 2,823 1,821 
19 3.16 iS. 0 5400.0 | 60,0 01509 —_KNOAN 71685 4,957 onan 5 16 $9.0 5400.0 155.0 0.0337 KNUAN 9.792 6,317 
51 4 5 12.0 1900.0 “55.0 “5.4078 KNUAN 04717 0. 462 51 4 5 12.9 1900.0 25.0 3.4078 KNOWN 0.329 0.213 
50 13 4 346.0 3400.0 7540 0.0259 KMORN «214470 13,851 50 1s 4 $6.0 3400.0 155.0 0.008/ AvodN 15.826 10.210 
(Fit 32 36.0 1600.0 70.0 0.0138 KNURN 15,515 10,010 ees 4 32 $6.0 1600.0 155.0 0.0041 Kiudy 10-465 6.751 
104 5> 4 36.0 6400.0 0,0 ~ 99.9999 KNOWN 0,002 0,001 104 b> 4 $6.0 6400.0 O.n 29,9999 KNUaN 0.208 0,134 
53 32 5 16.0 2000.0 75,0 0.7900 KNOAN 0,957 0,605 53 32 5 16,9 2000.0 75.0 0.7900 KAUAI 0,608 0.431 
58 E) 34 12.0 3200.0 5540 9.1079 KNOWN 0,553 0,357 — a 86 34 5 12.0 $200.0 35.9 9.1079 KNOW 0.097 0.063 
6 ed J $6.0 1760.0 75.0 0.0134  ~KWOWN ~ 12,193 7,867 6 / 6 36.0 1760.0 135.0 u.0045 KNUdN = 15,676 
a1 9 6 16.0 3400.0 45,0 3.4556 KNOAN 0,918 0,592 11 ; 6 16.0 $400.0 45.0 5.4956 KNOW 0.825 
90 13 6 5000.0 70,0 0.0432 KNOAN 8,577 5,533 er ty 15 6 36.0 5000.0 135.9 0,0120 KNOAN 7.118 
Ure 6 61 2400.0 65.0 0.1715 KNOWN 2,009 1,296 30 6 61 24.0 2400.0 65.0 U.1/1> KYUAN 1.409 
89 62 6 16.0 3200.0 50.0 2.6763 KORN 0,108 0,069 By be 6 14.9 3209.0 155, 1.4261 KYU 4a O.2>2 
a 6 7 36,0 2400.0 75,0 0.0185 KNOWN 2,625 1,693 ase | , 8 36.9 2400.0 135.0 0.0042 KNUAW 7,229 
7 9 7 36.0 1920.0 ~~ 60,0 0.0221  KWUWN 10,018 6.463 7 ’ ? 34.0 1920.0 1355.9 0.0049 KNUdW 23.3541 
10 6 16 42.0 1920.0 70.0 0.0078 KAUAN 22,640 14,606 10 4 16 42.0 1920.0 155.9 0.0023 KNOdW 24.970 
9 10 9 34.0 4700.0 60.0 0.0541 KNUAN 13,427 8,663 ~9 tu 9 34.0 4700.0 135.0 0.0121 KNQdy 25,567 
2 an oe 58 16.0 3700.0 45,0 3.7605 KORN 0,662 0,427 12 54 9 16.0 $709.0 135.9 0.4927 KNUMa 0.451 
103 52 10 24.0 2400.0 45,0 0.3586 KNOWN 3,420 2,206 Los 32 190 24.0 2400.0 1450 0.0444 KAUAW 24205 
14 2 11 17.0 2600.0 45,0 «10,7268 KNOWN 0,663 0,428 ie 11 12 12.0 2609.0 135.9 1.4054 KNOM 0.119 
93 58 11 16.0 600.0 45.0 ~ 0.6132 KNURN 0.932 93 58 41 16.0 800.0 135.9 0.1065 KNOdN 2422 
13 11 60 16.0 4400.0 45.0 4.4720 KNUAN 0,620 13 11 60 16.0 4400.0 135,0 0.5859 KNUAW 0,961 
] ieee 15 4P.0 3200.0 110,0 0.0030 KNORN 96.304 23,422 eee: EY 12 13 4a.0 3200.0 110.0 0.0030 KNOAN 29.357 
34 52 12 46.0 30400.0 110,0 0.0096 KNOWN $8,491 24,833 34 52 12 48.0 10400.0 110.9 9.0090 KMUdN  —-$0+760 
94 13s 62 16.0 2400.0 50,0 2.0075 KNOMN 1,069 0,690 94 15 62 16.0 2400.0 155.9 0.3190 ANUAW 1+2u7 
46 14 31 16.0 5000.0 60,0 2.9845 KNOWN 0,651 0,420 “<3 46 14 31 16.9 5009.0 135,90 0.6056 KNOW 1,273 
20 1> 16 20.0 800.0 70.0 0.1211 KORN 2.774 = 1.790 20 12 16 20.0 800.0 70,0 0.1212 KNAW 24659 
21 a/ 16 24.0 1200.0 50.0 0.1595 KNUAN 2.918 1,682 21 1/ 16 24.0 1200.0 135.0 0.0222 KNGHN 4,428 
—26 16 20 20.0 3400.0 70,0 0.5147 KNOAN 21562 1,653 20 16 20 20.0 3400.0 135,09 0.1527 KNOdN 2.549 
27 16 21 $0.0 1760.0 40,0 O.1042 KNUWN 10,627 6.856 27 16 21 $0.9 1760.0 155.0 0.0110 KNUMN 14,122 
22 16 17 44.0 7000.0 70,0 0,0226 KNOWN 23,052 14,8672 Pe 23 13 17 44.0 7000.0 155.0 0.0060 KVJmy 24.403 
_ 24 17 19 2r.0 4500.0 70.0 0.6815 KNOWN 2,572 1,659 ; 24 17 19 2n.0 4500.0 135,f 0,2021 KNUAW 24617 
23 i/ ay 42.0 7200.6 70.0 0.0294 KNUWN =15,966 10,301 23 1/ 51 42.0 7200.0 135,0 0.0087 KNUAW 16,222 
ye 61 18 2r.o 1440.0 6540 0.2500 KNUAN 0,856 [aes 92 61 18 20.9 1440.0 135.0 9.0047 KNUAW 0,808 
P 538: ay 20 14.0 1000.0 70.0 0.4468 KNOWN 0,159 25 1? 20 16.0 1000.0 155.0 d,1932 KNUAW 0.272 
45 iv 51 2n.0 1700.0 70,0 0.2574 KNOWN 1,361 45 1? 51 20.0 1700.0 155.0 0.0744 KNAW 24160 
41 20 51 2e.0 1760.0 70,0 0.2665 KNOKN 1,332 41 21 51 20.0 1760.0 155.9 9.0792 RNG 2,0/7 
95 2. 22 1A.0 750.0 50.0 0.6273 = KNOWN 1,983 5 95 ai 22 16.0 750.0 50,0 0.6273 KUNA 2.349 
ar) 21 23 3n.n 3300.0 40.0 "061953 KNOWN 7,181 4,633 28 2. 25 $0.0 3300.0 155.0 0.0206 KNUWW = 14,405 
29 22 23 16.9 3050.0 60.0 1.8206 KNUHN 1,187 0,766 ee 29 2s 22 16.0 3050.0 135.0 0.4062 KNOMN 1,783 
32 ze 28 16.0 5600.0 60.0 3.3427 KON 14701 1,098 32 22 2A 16.0 5600.0 155.0 0.7457 KNUMN 3.946 
44 2s 30 3r.o 3200.0 50.0 0.1253 KNOWN 6,895 4,446 44 2s 3o 50.9 $200.0 155.0 0.0200 KNUAW 
35 ee 25 16,0 3050.0 70,0 1.3689 KNOWN 24665 1,719 a SS 24 25 16.0 $050.0 135.9 1.4061 KAU Hl 
33 28 24 16.0 4800.0 75.0 = 1,6 962 KNOWN 5,393 3,479 " 33 26 24 16-0 4800.0 155.0 0,6592 KNUAN 
wae 2> 26 14.0 3050.0 76.0 1.3689 KORN 1,686 1,089 37 25 26 16.0 $050.0 155.0 0.4061 KAUMN 
38 20 27 14.0 3300.0 70.0 1.4611 KNOWN 3,981 2,568 2 38 20 27 16.0 3300.0 135.0 0.4394 KNUMW 
40 20 29 16.0 1600.0 70.0 0.7181 KNOWN 3,180 2,052 40 20 29 14.0 1600.0 70.0 9.7181 KNUaiy 
~ 42 so 26 14.0 4800.0 70-0 2.1543 KYOHN 5,861 3,781 42 su 26 16.0 4800.0 70.0 2.1945 KNUM 
39 2 27 16.0 3840.0 70,0 1.7234 KUHN 2,979 1,922 et) 2v 27 16.9 3840.0 70.9 1.7234 KNUAN 
48 31 28 14.0 1600-0 75,0 0.6320 —KNOKN = 5055 3, 261 [=o 48 31 28 16.0 1600.0 155,90 9.2132 ANUMN 
ot i ie es 30 16.0 $200.0 50,0 2.6763 KNOAN 24655 1,713 43 51 30 16.9 3200.0 135,0 0.4261 KNOWN 
49 32 31 22.0 5120.0 75.0 0.4289 KNOKN 5.971 3.652 Ee A tf 32 31 22.0 5120.0 155.9 0.1446 ANOWN 
54 Se 33 3n.0 3300.0 70.0 9.0694 KOEN 7169S 4,963 54 Se 33 $9.0 3320.0 135.0 0.0206 KNAW 
— 3s 3s 34 12.0 4800.0 60,0 11,6306 KNOWN 0,221 0.143 5> 3s 34 17.0 4600.0 155.9 2.5946 ANURW 
56 33 35 5.0 3400.0 70,0 0.0715 KNOWN 4,527 2,921 _ 56 32 33 $0.9 3400.0 155.9 0.0212 RUAN 
57 $4 35 16.0 4800.0 80,0 1,6627 KNOWN 04496 0,320 cs? 3> 34 16.0 4800.0 135.9 0,659 KAUHN 
60 52 34 14.0 Sou0.0 $0.0) 3.0778 =O KNOAN OT LD 1,233 60 SD 34 16.9 $660.0 50.0 5.0778 KNOWN 
59 $4 63 12.0 5600.0 50.0 19.0122 KNUAN 04551 0,342 ass 34 63 12.0 5600.0 50.0 19,0122 KNOWN 
62 $3 36 3.0 1800.0 70,0 9.0378 KNOWN 04466 0,302 62 36 35 $0.0 1600.0 135.0 0.0112 KNOMN 
61 3> 37 14.0 2400.0 70,0 1.07714 KNORN 2.042 1,318 61 So 37 16.9 2400.0 70.0 1.0/71 ANOKA 
100 3> 66 17.9 2700.0 60.0 6.5422 KNOWN 1,056 0,662 186 32 66 12.9 2709.0 o0,n 6.5422 ANUHN 
63 $o 37 12.0 2000.0 50,0 6.7901 KNOWN 04755 0,487 63 So 37 12.0 2000.0 5.0 6.7901 KAGHW 
7s) 4a 36 $n.0 2400.0 ~~ 70.0 SDF KNAW 14776 1,146 75 41 36 5.0 2400.0 135.0 0.0150 KAGAN 
64 3/ 38 12.0 2700.0 50.0 9.1066 KNOWN 0.944 0,609 rae wal) 7 38 12.0 2700.0 50,0 9.1666 KNOMIN 
66 x 66 12.0 2700.0 50,0 9.1066 KNOMA 06567 0,366 66 s/ 66 12.0 2700.0 50,0 9.1066 KNUaN 
70 39 38 20.0 2080.0 40,0 0.8867 KNOKN 2,426 1,565 70 39 38 20.0 2080.0 0.0934 KAUaW 
69 se 57 14.0 2000.0 59,0 1.6727 KNOWN 1.379 0,890 _ 69 $8 o7 16.0 2000.0 1.6/2/ KNUaN 
65 38 67 20.0 1700.0 60,0 0,3344 KNOWN 0,517 0,334 65 38 67 20.0 1760.0 0.0792 KNOMN 
oe aes 40 12.0 3680.0 50,0 12.4937 "KNOWN "06773 0.499 71 3y 40 12.0 $660.0 12.4937 KUHN 
73 4. 39 24.0 4000.0 40.0 0.7017 RUAN 3,680 2,374 73 41 39 24.0 4000.0 0.0739 KNOWN 
72 42 39 12.0 4800.0 50.0 16.2962 KNOWN 0.698 0,450 72 42 39 17.0 4800.0 16,2962° KAUN 
te. 37 40 16.0 2000.0 60,0 L,193e KNOWN 0,327 0,211 68 o/ 40 16.0 2000.0 1.1938 KNUaN 
76 42 41 $6.9 2400.0 70,0 0.0208 KNOWN 5,701 3.717 or tee 42 41 $6.0 2400.0 0.0062 KNGHN 
74 36 41 14.0 5000.0 70.0 1,3464 KUHN 0,605 0,391 74 bo 41 16.0 3000.0 0.3995 KNOWN 
=t97 4e 44 12.0 6500.0 50.0 22,0677 KNOWN 0,684 0.442 77 4 44 12.0 6500.0 50,0 22,0677 KNOMN 
67 4s 57 12.0 $400.0 50.0 11,5431 KNOAN 0,421 0,272 S67 243 57 17.0 3400.0 135.0 1.8378 _ KNUAN 
102 67 43 29.0 1690.0 60,0 0.3222 KNOAN 1,399 0,903 ine 6/7 43 zo.0 1600.0 135,0 0.0719 KNAW 
a A} 45 44 14.0 8000.0 100,0 T8560 KNOHN 2,091 1,349 78 4 44 16.0 6000.0 100.0 1.8560 KANUMN 
79 44 46 14.0 9600.0 70,0 4.3085 KNOWN 0,747 0,482 7% 46 46 16.9 9600.0 70.0 4.308> KAUMN 
97 64 44 16.9 2400.0 50,0 2.0075 KNOWN 1,269 0,832 aes? 6s 44 16.0 2400.0 50.0 2.0075 KNOWN 
so 85 46 16.9 9600.0 10,0 1.8672 KNUWN” ~°2,446°° (1.578 60 a> 46 16.0 9600.0 110,0 1,8072 KNOWN 
82 6> 45 14.0 6240.0 80,0 2.1875 KNOAN 26290 1,477 82. 6D 45 16.0 6240.0 80,0 2.1875 KNOWN 
96 48 47 16.0 900.0 55.0 0.6310 KNOWN 1,054 0,680 96 46 4? 16.0 900.0 55.0 0.6310 KNUMN 
rare oe 47 12.0 2400.0 55,0 6.8309 KNOAN 0,612 0,395 47 do 47 12.0 2400.0 55.0 6.8309 KNOMN 
83 47 65 12.0 5600.0 5540 15,9586 KNOWN 0.379 0,245 etsas 4/ 65 12.0 5600.0 55.0 13.9588 KNOWN 
85 48 49 24.0 2400.0 130.0 0,0476 KNOKN 6.700 4,322 85 46 “9 24.0 2400.0 130.0 0.0476 KNUAN 
86 50 48 24.0 2240.0 130, V.0eaT KNOWN 7939 “5122 cry Su 46 24.0 2240.0 130,0 0.0444 ANOMN 
86 49 53 16-0 11500.0 130.0 1,6421 KNOAN 0,915 0,590 86 49 53 11500.0 130,0 AEN __RNGMN 
84 49 65 4 6 ____ 139.0 0.0714 _ KNUAN 5599 3,542, a6 49 65 3600.0 130.0 t.0714 KNUMNW 
31.2~C~«~S %F( sate Se 4540 0.4233 ANOWN 3,679 92,374 31 oY 50 3000.0 135,0 0.0955 KNOAN 
rT) 50 63 12.0 6000.0 80,0 11,3845 KNOKN 1,281 0,826 99 5U 63 8000.0 60,0 11.3645 KNOMW 
94 52 59 24.0 2400.0 45,0 0.3386 KNOAN 5.237 3.379 91 52 59 2400.0 135.0 0.0444 NOAM 
87 6> 54 20.0 16000.0  130,0 0.7707 KNUMN 2,051 1.310 87 06> 54 16000.0 130,0 0.7707 ANOMN 
36 35 64 16.0 $000.0 50,0 2.5091 KNOAN 2,872 1,853 36 55 64 3000.0 50,0 25092 KNOWN 
81 °° 58 12.0 600.0 45,0 3.3005 KNOAN 1,171 0,755 61 by 58 800.0 135.0 0.4324 KAUMA 
98 63 64 12.0 2400.0 50,0 6.1461 KNOAN 01417 90,269 98 63 64 2400.0 50.0 8.1481 KNOWN 
101 66 67 12.0 1400.0 60,0 3.3922 KNOWN 1,251 0,807 101 66 67 1400.0 60,0 3.3922 _ KNOWN 


TABLE SHS-35 


50 PSI AT NODE 5) 


TABLE SHS-36 


80 PSI AT NODE 51 


NODE CONNECTING PIPE ELEVATION = CONSUMPTION = STATUS TOT Wea - STATUS PRESSURE HEAD NUDE CUNNECTING PIPF ELEVATION = CONSUMPTION = STATUS TQ} 
NUMBERS INVERT FT crs mGO CONS FT 20 MEAD ELEVATION FT NUMBERS INVERT FT crs ¥GD CONS Pt 420 MEAD 
=2.046 -1,320 KNOWN 242,/ [eet Jatt 36 3) - 8 5. - 
10-0914 +0,590 KNOWN 24,8 - 2 7c oO Stee RID RNOUE ra 
=4,789 =3.090 KNOWN 242,7 =e 3 3 8; S238 40.0 -3.090 KNOWN 251.2 
“5,239 =3,380 KNOWN 255.4 8 51 58. $254.08 110.0 Q KNOWN 256,> 
“2101 0,710 KNOWN 255.0 J 5 D1 $3 5A 0 140.0 710 KNOWN 256,0 
=0.682 -0,440 KNOWN ’ id 6 SS ae at 40.0 -0,682 -0,440 KNOWN 0 
0,450 -0,290 KNOWN 257,90 t 7 Ee Pe se 95.0 70,450 -0,.290 KNOWN 
138,899 89,612 260,U KNOWN 8 S207 0, 0 30.0 87,760 56,619 
=1,829 =1,180 KNOWN  260,U 9 17? 9 Ne au. =1.82¥ 71,180 KNOWN 
16,211 260,8 KNOWN eG ee TAOS eg 106.0 25,174 16.24 KNOMN 
70,740 KNOWN 259.1 i 11 14°93 «13>~«(O8 50.0 71,147 -0.740 KNOWN 
=0,980 KNOAN Fi aod 12 14°15 34 «(0 80.0 71,519 -0,980 KNOWN 
Ee.218 ae 2584 Tes ae 50 90 15 12.0 -3.426 +210 KNOWN 
“1.180 KNOWN 2 ——_ A 14 a 2 46 06 3.0 -1,679 -1,180 po Saar 
120 KNOWN “218.4 15 te 20.0 oer eat ee: Le 
=0,120 KNOWN 2035,0 cee ee er ae 20,0 70.180 -0,120 KhOWN 235.0 
71,030 KNOWN 197,0 17 #1. 22 24 és 2u.0 71.596 -1.030 KNOWN 231, 
=0,.590 KNOWN + Pak | 18 2 “8S. SES 4.0 70.914 -0,590 KNOWN 252.9 
=0,120 KNOWN 154.0 H 19 e425 45 on 20.0 0.186 120. KNOWN 212.3 
-0. “0.480 KNOWN = 154.20 20 26 25 41 9 20.0 -0.744 0.480" KNOWN 2iz-5 ~~ 
Sd eaveae eh LET 7. = 21 27 95 26 9 20.0 “0.372 -0.240 KwOwn 251./ 
=11472_=0.950 _KNOMN i9718 $$ Ta os an 30:0 -dla7a 202980" ‘KNOWN 3355 
c ‘ “1. “0. N ° 
=2,. oS ‘ a we 24 3 33 io 6 20.0 72.726 =1.760 RNoWt meet 
-0.976 -0,630 <NOWN 192.3 25 $5 37 0 0 20.0 -0.976 -0,630 KNOWN 225.4 
0.587 -0,250 KNOWN 195.2 ee 26 37) 58 49 «(42 2u.0 -0:$8/ -0.250 KNOWN "223-1 
*1.748 +126 KNOWN i9z,6 27 so 59 0 lon 20.0 71,748 -1.128 KNOWN 222.3 
71,564 0,880 KNOWN 210,0 28 32. «$30 44 ) 25.0 “1.5464 -0.680 KNOWN 25>. 
70,202 +0,130 KNOWN 195,¢ = 29 40 $9 0 8 20.0 0,130 KNOWN 222./ = 
=3.689 -2,560 KNOWN 195.5 7 30 44°42 45 00 20.0 73,689 -2,.380 KNOWN 220.9 
71,566 -1,010 <NOWN 23/,8 3a 4648 49 «0 40.0 71,566 -1.010 KNOWN 247.5 
70,914 -0.590 KNOWN = 255.5 - 32 52 53 49 44 92.0 -0.¥14 +0.590 KAOWN = 25 aa 
-2,945 -1,900 KNOWN 33 >4 55 $e 0 110.0 "1.900 KNOWN 250.4 
1,659 1.070 KNOWN 540) 58. 53,57 68 75.0 =11659 1.070 KWUMN ia 
“1,659 -1,070 KNOWN 35 56 57 62 64 89.0 71.059 -1.070 KNOWN 
=1,286 -0.830 XWOWN $6 62 63 75 9 8u.0 “1,280 -0,830 KNOWN 
-1.286 -0.830 KWOWN a 37 61 63 64 66 72.0 71.286 -0,830 KNOWN 
1.472 -0,950 KNOAN = 38 04 70 69 65 6U.0 “1.472 -0.950 KNOWN 
71.178 -0,760 ANOAN 39 1a Th Fh TR 2e.0 “1.178 -0.760 KNOWN 
-1,101 70,710 KNOWN ee 4y 4168 0 (9 2u.0 “1,101 -0.710 KNOWN 
0,914 -0,590 KNOWN — a " 41 75 73 7h 74 7.0 70.914 -0,590 KNOWN 
19.878 12,824 KNOWN 42 72 76 17 00 40.0 16.435 10.602 
=0.976 -0.630 KNOWN 43 67102 9 «#9 20.0 +976 =0.630 KNOWN 
7 75.317 2.140 KNOWN “4 7-78 79 97 50.0 73.517 =2.140 KNOWN Bas, 
i Becese 16450 KNOWN 45 78 8) BP 9 40.0 2.247 15450 KNOWN : 
2$e2 2,060 KNOWN 46 29: UG ithe V0 60.0 +3.195 -2.060 KNOWN 241.0 
‘ 1.286 -0,830 ANOdN 202-6 0° 47 96 47 BS 0 4u.0 71.286 =0,830 KNOWN ~~~ 262,0 
: = ate =0,120 XNOWN 1s 48 ¥6 85 48 0 7u.0 70.186 0.120 KNOWN 202./ 
eb pases shel eee 49 65 86 64 0 110.0 70.186 -0,120 KNOWN 261, 
; = OF aD _<4OWN cee i er ge a7 rf 2: ae 6.135 5.970 KNDWN 204.7 
. . . é 1 ’ Je Lng . = . 
0 51.702 35.356 267.0 KNOKN 232 tos 36 Loy AUS aseauelcooere per y KRONE 
t) =0,914 -0,590 KNOWN 53 Ce ee ee 120,0 70.914 -0,590 <NOWN ie 
0 =2.030 1.510 KNOWN 54 a el ae 120.0 2.030 -1,310 <NOWN 256./ 
9 4.708 $.037 55.194 60 $6) 9 40.0 4.455 2,873 264.0 KNO 
8 cate 24,078 Teh Kt) EY OPA ee 
° Ba a6 a ea N o7 v9 08 of 9 29.0 71.472 -0,950 KNOWN 2535.2 
: el +250 KNOWN 38 12 93 Bt 0 72.0 -0,35a/ KWOWN 261.9 
9 0 .3at TO. 250 _euown 3 a 91 B61 8 6u.0 -0.$8/ KNOWN 265,5 — 
5 * 0-0 9 40.0 -0.902 KNOWN 260.0 
4 70,682 =-0,440 KNUAN 6 39 92 9 0 183.0 -0,6R2 ; 
t) -0.961 -0,620 KNOWN 62 By 84 “a 6 42.0 = ger RROUN Res ar 
0 “1.395 -0.900 KNOWN os 29 99 9H 9 1nu.6 “1.599 KNOWN 248.0 
o Prides Bena aby 33 v7 $6 94 0 9u.0 “1.999 KNOWN 240.6 
5 +655 2070 KNOW. 2 62 63 BA 47 192.0 71,659 KNOWN -259,5 
66 100 46 101 - 0.241 i] 59, 
67 65 102 tai - 605 RET ary i re pasties ani : rh ye tae i 
. . pet mt 14 65 102 101 0 6U.0 70,572 -0.240 KNOWN 252.5 
PIPE FROA to DLAMETER LENGTH HAZEN (C) RESISTENCE = STATU =e C °- 
neh NOUE NODE {VCHES FEET ‘GOFFICJENT nines Mss cepa PIPE FROM 10 DIAMETER LENGTH HAZEN (C)  NEVISTENCE © STATUS = UISCH 
WOVE NODE [ACHES FEef COEFFICIENT RaF(D»L+cy RES crs 4GD Hi ay Ser Gok = ice ea ae mien 
14.0 4000.0 155.0 0.5526 um 
1 16.9 40 . ' . aes ae: 
{ih gate} ty —psgese sia —assss gg peat phere el ape Mero be 
a4 é , . . . . . 6 KNOWN 
_ re Tacs aay Sirces monee 1,695 1,093 16.0 600.0 155,09 0.1065 KNOWN 31395 
2 24.0 © 1600-0 “50.0 011326 KNOWN 71334 acBee SAC aMmToRect Cie Me Mitel i Le 
2 re ropace AKL oy [ 153 +860 36.0 1800.0 135.0 0.0046 KNOWN 41,079 
14 ists Prepae iss, td 6 ANORG 28,556 $7,767 17.0 4000.0 155,0 2.16271 AYUMN 1,335 
3) EEA Fhe apis Sass messy Keoan ati 
16 $0.0 © 3400.0 135.0 010537 5 aoiai? INN MLEsoone Sieur AHOW aaneed 
£ sb Boe eek Cee ett 45.597 29,417 12.0 1900.0 5.4078 KNUMN 0,263 
A ee arate Eat Beale A 0.242 0,156 36.0 3400.0 U, 0087 — KNOWN 13,649 
32 $6.0 © 1600.0 155.0 0.044 ri, SERAE CREE pak Fee nisiee pee Rohe 
’ . . uo. 99.9 Now 
- ree seats Su ~ soneae F KNOWN 0,002 0.002 16.0 2000.0 057900 RMON 
3 ian Senne) 31079 mauwn 81283 Qcea Sort, 700.0 Dleees Ragu 
. . . 60.0 
‘ pe aE pea orate KNOWN 506407 $2,572 16.0 3400.0 sua586 NDR 
C ee ee AG o 6 KNOAN 1,643 1,060 36.0 5000.0 0.0126 KNOWN = 13,499 
a aoe Asai sate He ofl 19,161 12,375 24,0 2490.0 0.1715 ANUWN 4,176 
ee ahem ee KORN 6.258 4,025 16.0 3200.0 0.4261 KOHN 1,028 
& ais peness ao penne ce 1.681 1,085 $6.0 2400.0 0.0062 KNOWN = 11,758 
7 $5.0 1920.9 155,0 0.0049 per Br aan aeade mane ae oo posg agen $83 
18 42.0 1920.0 135.0 — 0.0023 KHOMY “415;316 74,30 sain Mihenseca eit RURaMSTeane 
9 $6.9 4700,0 155,0 0.0123 KNOW 501482 19 lose oer 3700.0 0.4097 Roda o kiite 
9 1 ‘ . . . 4 ANUA 
iz 464 370009 435.0 _— 004927 KNOMN Oy132 0,085 24.0 2400.0 0.0444 RADA 21203 
- ace palece aeaee TOES, ANON 2.225 1,455 12.0 2600.0 1.4054 KNUAM 0.727 
13 nasa eaace eaexd aeeaa Keone 161820 0,731 16.0 800.0 0.1065 KNOWN 2.85> 
a ee nngee 43542 __0.1063 sOaa 3,240 2,091 16.0 4400.0 0.5659 ANUAW 0.901 
is Lace AE pene e538 KNOWN 0,961 0.620 4R.0 5200.0 0,0u30 KNUAN 95,092 
12 48,0 10400.0 110,0 ae . KNOWN 41,417 26,721 10400.0 0.0096 KNOWN = «$5,644 
62 16.9 2400.0 rist0 —ai3196 RaowN” “'Bteaa Sc708 sounis Breese anocy 40909 
3 » * : . . 
- an Babe 155.0 916856 KYUNW 16246 © 0,805 800.0 bie Ragan a1390 
a7 i. soca peseee KNOWN 12,754 8,216 1200.0 0.0222 KAUAN 11.164 
7 Hi Gaver +0222 KNOAN 20-454 13,183 3409.9 0.1527 KNOMN = 14,109 
BY Hee irene Deared KNOAN 22,456 14,475 1760.0 0.0110 KNOAN 136125 
i$ re rats _0+0210 ANUHN 154297 9,843 7000.0 0.0068 KYOAN 8,582 
te aa eR er oUae ANUAN 1194758 77,250 4500.0 0.2021 KYUHN 11,946 
af ase tee +2021 KNUMN 18,080 11,664 7200.0 0.0087 KNOWN 16,8 
is ano iai6c6 ____ 0.0087 ANOWN 120,275 77,597 1440.9 0.0047 KUEN 3.496 
Y ter faucet biel a eoan rk peaks ahsers 0.1532 KNUAN 11059 
d . 0.0 ‘ 
3 po20 470020 0.0764 ANOAN 19,679 12,696 i700. oco7es KHAN 422409 
i re” 75058 0.0791 KNUAN 19,505 12,623 750.0 0.6273 RUAN 01133 
a te Hate 0.6275 ANuad 1.120 0.723 3300.0 0.0206 KNOAN 12,621 
33 $020. 3390.0 0.0206 Kaun 16,005 ae aee 3050.0 0.4061 AMOWN 24512 
22 Save et - . . 5600.0 0.7457 ANUAN 2.590 
Hy aces Male gee: mene i Bo8 = 3,141 3206.0 0.0200 KNOWN = 13,644 
5 whee 32000 " 18,095 11,674 3050.0 0.4uer ANDAN 1.939 
%, afee Nageee 0.4061 nands SE eehes 4800.0 0.6592 ANOAN 4,668 
26 ‘ i ' 3050.0 F 
Be gem REE ge nee pent ae aaa 
9 é ‘ F 600. e 
ay test” aaense KNOWN 0,600,419 4890.0 orisaa, | LmmONNn ssaa7e 
—3s i4-0__¢8008 __ANOAN 0,114 0,073 $840.0 1,7234 KNUMN 0.449 
a : ANUWN 044490, 289 1690.0 0 4 
660 1600.0 ANUAN 12,161 7,846 ized anoun aikea 
33 aase 3200.0 ANUMN 14,209 9.206 siaecy Bises sagan stove 
- ror Bites aisheede 124479 = 6,051 $300.0 Sreane AaOnd Hp 
33 rat aenuty xuonl 6,482 4.302 abun ce 2.5946 «NUAN 0.054 
Ach Sanerg 43 — re : 0.0 0.0212 KN 5.607 
34 16.0 4800.0 pital 5,828 4800.0 0.6392 KNOWN orese 
34 16.0 3680.0 ANON 0.721 3630.0 3.0776 KAUN 1.626 
ee KmOan 11193 2600.0 1950122 KWUaN 0,621 
= Baie cavers OWN 0,361 1800.0 O.01s2g KvOMN 9,643 
7 rete peonte ata es neon aarsee 6,322 2400.9 1.0771 KNUAN 1049 
$6 iss 570020 sp —— 4s ona cies asses 2700.0 6.5422 KaudN 0,443 
7 jay AEs aie isaee brie me +20 2000.9 6.7901 KAUWN 0.506 
36 ae atante ats apere +506 0,328 2400.0 0.0150 KNUOMN = 11,435 
3] 12.0 2700.0 co 911686 Rag etti? econe aces eaaaee pial bag 
8&6 12.0 2700.0 50/0 “erm ener aes Bierce 2700.6 9.1060 KNOWN 0,149 
38 at's naners ee price on ' +069 2080.0 0.0934 KNUKN 4,514 
57 16.0 2000-0 = 30-0 eer — nual 4,697 3,159 2000.6 1.672? KORN 1.122 
re 20.8 1760.0 4135/5 axed sate say 0,723 1700.0 0.0792 KNOAN 2.0359 
40 12.0 3680.0 50:0 1254937 sca 1 1,411 5680.0 12,4937 KNOMN 0,541 
39 240 00.8 "33558 ——"Tst739 ——RROWN——6nh05 32995 aueeie Lees scen cancuiare ees 
39 12.0 © 4800.0 50,0 16,2962 Keowee celase ciulees ape ete vee oe eenee 
H sere ape nite aoeaee ron HE eon 2000.0 1.1938 KMUAN 0.560 
a 35s 3ag0-6 set 22 Caos ie ‘ 2400.0 0.0062 KNOAN = 15,193 
41 16.0 3000.0 135 oi hg Realty pibdetehd lob 
“4 12.0. 0500.0 ote 013999 = KNOWN 34218 2,076 aeeute Kngun 24997 
57 12.0 3400.0 {35.0 Tes RWOWNC—Oteee | thane paeees aap RRORS 
3 erie tet ant ahegey x 0,896 0,578 1000.6 ANOWN 
aa rehi eee aaate atthe oe 16672 1,208 8000.0 aauMN 
46 14.0 9600.0 ~—s70,0~=~=~)——S SN or00e Lipa = 
ae 16.0 50,0 2.0073 NOM oh hee a KaoaN 
46 16.0 Taree bo N 1,246 9600.0 KNOMN 
mee : ES Saat fant a 
pis 16.0 0,6510 KNOMN panes #6326 Lette 
6s a2.0 55,0 6, 8309 KAOMN 2400.8 9 ANON 
re 12.0 55.0 15.9588" KNUNN ANOMN 
a 24.0 130.0 0.0476 anoun oenare roar 
8 24.0 2240.0 130,0 0.0444 KNOMN - Lae 
53 16.0  31500,0 1300 —~f.642i KNOWN KaowN 
65 24.0 3600.0 130,0 0.0714 ANON canta 
30 24.9 3000.0 $35.0. 0.0555 KNOWN 35495 be 
63 12.0 8000-0 60.0 1.3845 aaa cane 
59 24.0 2400.0 0. 04ea KaoM a92a6 Leseh-cetel 
$4 2.0 36090.0 | 0.7707 mame asa ooo 
A a ae 2.5091 KNOMN 2,856 snore 
oa 12.0 2400. 0.4324 KNOWN 3,760 ANOMN 
ae EY see 81481 KNOWN 0, 390 2400.0 _NOaN 
+o 1400.0 0,0 — S3922 KNOWN 05s - 1400.0 KAOKN 
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TABLE SHS-37 
STUDY DAY: 1972 
50 PSI AT NODE 51 


TABLE SHS-38 
STUDY DAY; 1972 
27.5 MGD FLOW AT NODE 51 


NUDE CUNNECTING PIPE ELEVATION = CONSUMPTION = SIATUS TOT HEAU - SiAiU> PRESSURE HEAD NODE CUNNECTING PIPE ELEVATION = CONSUMPTION = STATUS TUT HEAD ~ STATUS PRESSURE HEAD 
NUMBERS INVENT FT crs “GD CONS FY 20 WEAD ELEVATION FY aot NUMBERS INVERT FT crs GO CONS FT HeO MEAU ELEVATION FT 
at, TUG) 27. 0 115.0 -2.046_ +320 KNOWN 220,9 E. x 1 2. 26) (32 0 115.0 2.046 1.320 ANOWN Z3e.0 117.4 
2 1 3 4 0 40,0 -0,914 KNOWN 230,68 2 PY s 4 n 60.0 “0,914 -0.590 KNOWN 237. 177.0 
3 3 5 2 4a 40,0 74,789 KNOWN 22>. 3 3 5 2 28 40.0 -4.749 -3,090 KNOWN 234.6 194.6 
es 51 50 52 104 110,0 “5.239, KNOWN 252,9 ete, 4 bl 20 52 104 110.0 -5,239 3,580 <NOWN 252.4 125.4 
5 b1 >3 5A 0 140.0 1,101 KNOWN 2g0, 5 51 53 5A fn 140.0 72,102 -0,710 KNUWN 232.0 92.6 
6 4 5 @ a8 40,0 “0,682 -0,440 KNOWN 252,21 6 4 5 6 i 40.0 -0,642 -0,440 “NOWN 239.5 199.5 
7 eee ke Fo 92,0 70,450 -0.290 KNOWN 24). — 7 tee ee ae, 95.0 0,450 -0,290 KNOWN 241.9 146.9 
8 8 19 0 0 30,0 70,022 45.176 242,> KNOWN | 8 ff De 30.0 40,520 26,146 24¢,2 KNOWN 212.5 
9 za ee a ee Weed fu.0 =1,629 =1,180 KNOWN 242,¢ , 9 it a7) “3° 42 a0.0 -1.829 -1,180 KWORN 243.6 163,46 
10 9103 0 9 100,0 11,867 7,656 25040 KNOWN 10 9103! 9° in 100,0 10.436 6,733 25u.0 KNOWN 159,4 
it 14093 150 0 5v.0 71,147) =0,4740 KNUAN 23%. oy bi 14395; A548 50.6 “1,147 -0,740 KNOWN 24u,9 190.3 
12 14 AS 34% a0,0 71,319 -0,980 KNUAN 245.9 12 14. 45 -34 on AU .0 -1.519 -0.980 KNOWN 245.1 165.1 
13 16 50 909 15 125.0 73,426 =2,210 KNOWN 24U,4 13 16 5) 95 45 125.0 -3.426  -2.210 <iWOHN 2ae,/ 117.7 
14 17-2 46 On 30.0 71.629 71,180 KNOWN 212,7 14 £7) 32 46 it 30.0 71.829 -1.180 <NUWN 225.0 193.0 
15 16 20 0 0 20.0 -0,186 -0.120 KNOWN 195,/ i5 16) 20) 5) 20.0 70.186 -0.120 KNOWN 222,93 202.3 
16 19 20 21 26 20,0 70,186 +120 KNOWN 189,0 ees 16 19 20 21 26 20.0 70.186 -0,120 <NOWN 22U,2 200.5 
17 et 22 24 #23 20,0 “1,596 -1,030 KNOWN 165.0 ty ai 622.624 «688 20.0 71.596 -1.030 KNOWN 22u,s5 200,35 
18 10 2? 92 «0 40.0 70,914 70,590 KNOWN 228,8 18 10 22 92 «64 40.0 -0,914 -0,590 KNOWN 237.1 19741 
19 24.25 4500 20,0 02862 $0.320- KNOWN 14959 19 24.25 45 «(Of 20.0 70.180 -0.129 KNUWN 208,2 186,5 
20 26025 «41 i) 20,0 70,744 -0,480 KNOWN 150,i aad 26 25 4 ] 20.0 "0.744 -0.480 KNUWN 200.2 164.5 
21 “7 95) 28" #8 20,0 -0,372 =0,240 KNOWN 161,9 es 27 95 26 «A 20.0 70.5872 -0,240 KNIHN 214,60 194.6 
22 95 29 32 0 2U,0 — -0,186 +120 KNOWN 161,1 ee eee 22 95 20 32 . 20.0 70.186 -0.120 KNOWN 21¢.5 192.3 
23 20 29' 48 2u.0 71.472 -0.950 KNOWN 17¢, 23 28 29 440 4 20.0 71.472 -0,950 <iWOWN 204.4 188,4 
24 35 $3 9 0 2.0 72.728 1.760 KNOWN 16U,9 24 $5 $8 9 4 20.0 72.728) -1.760 KNOWN 192.8 172,8 
25 3 37 2 0 20.0 70.976 -0,630 KNOWN 158,21 Ms 2s 8582 a a 20.0 -0.976 -0.630 KNOAN 19é,u 172.0 
26 37. 38 40 «42 20,0 -0.587 =0,250 KNOWN 157.7 _26 $7. $8049 49 20,0 701250 <WOWN 192.2 17241 
27 Ce 20.0 71,752 -1,130 KNOWN 156,2 27 $6 39 9 9 20.0 71.150 KNOWN 190.2 170.5 
28 32. S3 44 0 71.564 860 KNOWN 167,09 = 23 32. $3) 4K U) 22.0 -0,880 <NOWN 212,u 187,0 
29 40 39 9 9 -0,202 0 KNOWN 157,1 eae 1) “uy $9 0 9 20.0 0.130 KNOWN 191.4 17144 
so 44 42 «45 o “3.689 -2.580 KNOWN 164.2 so 44° 42:43 % 20.0 72,580 KNOWN 204.3 184,3 
$1 46 48 «49 r) 71.966 -1,010  “NOKN 211,21 = St 46 43°49 ) 40.9 1.560 -1,010 NOWN 222.2 182.5 
$2 52 53 49 54 “0,914 -0.590 KNOWN 230,7 _ $2 22 93 49 54 99.9 -0.914 -0,590 NOAN 255.5 138.3 
33 S495) 56 0 “2.945 -1,900 KNOWN 226, 33 94 55 55 , 110.0 -2.94> -1.900 <aUAN 250.4 120.4 
34 58 55 57 60 71,059 +1,070 KNOWN 226,/ _ 3a 28 55 57 6n 72.0 71.659 -1.070 “<NOWN 229./ 154,7 
35 56 57 62 61 =1.659 +070 KNOWN 228,> 35 36 57 62 61 80,0 71,659 71,070 <NOWN 227,39 149,3 
36 62 63 75 0 -1,280 -0.630 KNOWN 228.0 $6 62 63 75 3 Au.0 -0.8350 <NUWN 229,35 149,3 
37 61 63 64 66 71,286 -0.630 KNOWN 224,2 s7 61 63 64 64 72.0 0.630 <NUWN 222,¢ 150.2 
38 64 70 69 65 71.472 0,950 KNOWN 216.5 ___ 38 64 /3 69 65 40.0 70.950 NOAN 21/.u 157,90 
39 70) 24 78: 72 71,178 0,760 KNOWN 221,¢ 39 70 W175 «72 20.0 71.178 70.760 KNOWN 221.0 20146 
40 7% 68 9 -0 71,102 -0,710 KNOWN — 215,4 ae 40 42°68 29 9 20.9 71.101 -0,710 <NOWN 215.90 193,8 
41 75 73 76 74 -0.914 +590 KNOWN 2291 41 75 73 76 74 70,0 70.914 -0,590 «NOWN 229.4 159,4 
42 1276 77) Ag 8.914 5.751 25u,0 KNOMN 42 72 76 WF 4 40.0 7.502 4,713 230.0 KWOWN 190.0 
43 67 102 0 9 70.976 -0,630 KNOWN 212.0 43 67 102 9 A 20.0 -0.976 -0,630 <NUWN 21,5 196,3 
44 77) 178). 79-97: *5,517  -2,140 KNOWN 218,58 — 48 2? 38 79) 92) 50.0 wS.317 72.140 <NDAN 219.0 169,90 
45 76 80 82 b) 2.247 1,450 KNOWN 226,21 45 78 80 62 a 40,0 2,247 50 <NOWN 226.9 186.3 
46 79 80 0 =3,1959 -2,060 KNOWN 216,3 46 79° 80 99 9 60.0 “3,195 -2,060 <NOWN 216.2 156,5 
47 96 47 8s 3 71,286 -0,630 <NOWN” 2S0e8|> mae ian EA? 96 47 8s 4 40,0 71,286 -0,630 XNOWN 259.1 19961 
4R 96 85 64 9 70.186 -0.120 NUWN 259.2 43 96 65 84 9 70.0 70-186 0.120 KNOWN 259.5 169,58 
49 85 86 B84 u] “0,186 -0.120 KNOWN 237.9 49 86> 66 84 1 116.0 70.186 -U.120 <NOWN 255.¢€ 128,2 
30 47 ga 31 «99 6.1535 3.970 <NOWN 241,6 eT) 47) 68 31 «99 60,0 ANOKN 241.0 161,8 
D1 25.45 44 43 ~76,979 -49,664 13,0 KNOWN D1 23 45 41 48 20,0 204,0 KNOWN 164,9 
52 105 34 9t 0 52,701 34,001 _25S,¥ KNOWN 52 108 34 91 9 80.0 255.9 KNOHN 173.9 
23 Cr ee -0.914 -0.590 NOWN 236,5 ees Cl ee) 120.0 70.914 0.590 <NIWN 230,80 116.8 
D4 67 b) b) by 72,030 -1,310 KNOWN 255,95 D4 87 0 q 0 120.0 “2,030 -1.310 <NOWN 255.0 1145.6 
55 104 69 34 4 4.919 3.171 240,0 KNOWN > 104 60 34 ’ 60.0 24u.u KNOWN 180.0 
56 74 D 9 b) 0.769 0,509 230,0 KNOKN 6 74 0 5) o 100,0 25u.u KNOAN 130.0 
o7 09 68 67 9 “1,472 -0,950 KNOWN 215,> 37 6? 68 6? 9 25.0 KNOWN 214.0 189.0 
2B yer 350-81» A -0,387 0,250 KNOWN 240.8 DB £2) 93) a0 7a 79.0 KNOWN 241.9 166,9 
29 $1 91 81 of 0.5597 +0.250 <NOWN 246,35 59 $1.91 81 0 40,0 KNOWN 240,0 186.6 
oo is 0 ) ’ 70,962 0,620 “NOWN 60 43 ti) 9 ty) 40.0 KWOWN 250,2 196.1 
61 a0 92 9 (9 -0,682 -0,440 <NIWN 61 30 92 59 «(95 180.0 <NOWN 230.9 58.3 
62 69 94 9 9 70,961 -0,620 KNOWN 62 69 94 #9 9 45,9 «NOUN 239.8 194.8 
63 59 92 93 ) 71,595 =0,900 KNOWN 63 39 99: -98 0 100.0 KNOAN 225.9 123.9 
64 97 $6 98 of 71,999  -1,290 KNOWN aoe 64 97 $6 98 9 9.0 ANOHN 222.9 132.3 
65 62 43 84 87 71.659 -1,070 <NOWN 65 62 83 84 67 105.0 KNOWN 236.4 131.4 
66 1u0 66 101 . 0.3572 -0.240 KNOAN 06 160 66 101 9 60.0 0.572 -0.240 KNOWN 222.0 162.0 
67 65 1u2 101 ) -0.372 -0,240 <NOWN 07 65 102 101 9 60.0 “0.572 -0.240 NOWN 219.9 156.9 
PiPe FHOM [0 O1AMETER LENGTH HAZEN (C)  RESISTENCE © STATUS == DISCHARGE =- PIPE FRUM TO DIAMETER LENGTH HAZEN (C)  HESISTENUE = STATUS == UISCHANGE =~ 
NODE NODE INCHES FEE! COEFFICIENT RF (D+L>C) Res CFS MGD a NOVE NODE INCHES Feel COEFFICIENT %2F (Del +O) Keo urs MGD 
1 2 1 16.0 4000.0 5540 2.8046 KNOWN 1.196 0,771 1 é 1 16.0 4000.0 55,0 2.8046 KNUAN 14267 0,817 
16 13 1 12.90 1800.0 70,0 «3, 2793 RNOAN 2,148 1,386 16 1s 1 12.0 1800.0 70,0 3.2793 KNUAN 1,650 1,180 
17 L 14 12.9 4800.0 70.0 8.74468 KNOAN 14297 0,837 17 2 14 12.0 4600.0 70.0 6.7448 KNUMN 1,050 0,678 
3 e 3 16.0 800.0 70,0 0.3590 KNOWN 4,454 2,874 3 < 3 14.0 600.0 70.0 0.5590 KNUAN 27/2 1,788 
4 ° 2 24.0 1600-0 60.0 0.1326 KNOWN 6,564 4,235 4 6 2 24.0 1600.0 60,0 0.1526 KNUAN 4,995 3,195 
> 6 3 36.0 1800.0 60.0 9.0207 KNOWN 28,189 18,186 5 ° 3 $6.0 1800.0 60.0 c.0207 KNUAN 19,223 12.402 
2 3 14 12.0 4000.0 6540 8.3581 KNOAN 11235 0,797 2 3 14 12.0 4000.0 65,0 6, 3581 KNUAN 1,191 0,768 
18 s 15 2r.0 5120.0 “76,0 — 0.7751 KNOWN 7,378 4,760 16 $ 15 20.0 9120.0 70.0 0.7751 KORN 4.445 2,868 
19 4 16 39.9 5400.0 60.0 0.1509 KNUAN 19,240 12,413 19 3 16 se.0 3400.0 66.0 0.1509 KAUAI 11,568 7,463 
51 4 5 12.0 1900.0 55.0 5.4078 KNUAN 0,686 0,443 51 4 5 12.0 1900.0 55.0 5.4078 KUN 0,701 0,455 
50 1s 4 36.0 3400.0 75.0 0,0259 KNOWN 21,293 13,737 50 1s 4 54.0 3400.0 75.0 0,0259 KNUAN 21,025 13,563 
52 4 se 36.0 1600.0 70.0 0.0138 KNOWN 154370 9,916 52 4 32 34.0 1600.0 70,0 0,0138 KNOWN 15,084 9,731 
104 52 4 36.0 6400.0 0,0 99.9999 KNOWN 0,002 0,001 104 55 4 56.0 6400.0 0,0 99.9999 KOHN 0,002 0,004 
5s $2 5 16.9 2000.0 75.0 0.7900 KNOWN 0.791 0,516 53 Be ) 16.0 2000.0 75.0 0.7900 KNOMN 0.955 0,604 
58 2 34 12.0 3200.0 5540 9.1079 KNOWN 06377 0,243 56 > 34 12.0 3200.0 95.0 9.1079 KNOAN 0,536 0,346 
6 / 6 $6.0 1760.0 75.0 0,0134 KNOWN 24,692 15,930 6 / 6 36.0 1760.0 75.0 0.0134 ANOMN 16,371 10,562 
11 9 6 16.0 $400.0 45,0 3.4556 KNOWN 15475 0,951 11 9 ¢ 14.0 $400.0 45.0 $,4D56 KUMI 1,087 0,701 
90 1s 6 $6.0 5000.0 70.0 0.0432 KNOWN 13,393 8,640 90 15 6 $6.0 5000.0 70,0 0.0432 KVUNN 10,091 6,510 
30 6 61 24.0 2400.0 65,0 9,1715 KNUWN 4,683 3,024 30 ° 61 24.0 2400.0 65,0 U.1715 KNOWN 2.921 1.904 
89 62 6 14.0 $200.0 50,0 2.6763 KNOWN 0,560 0,361 89 62 6 14.0 3200.0 >0.0 2.6/63 KNOWN 0.260 0,168 
6 8 7 $6.0 2400.0 75.0 0.0163 KYOWN 134734 8, 861 6 ’ 7 $4.0 2400.0 75.0 0,0183 KNUAN 6,525 4,208 
7 y ? 34.0 1920.0 60,0 U,o221 KNOWN 11,407 7,360 7 y 7 36.0 1920.0 60.0 0.0221 KNOWN 10-298 6, 644 
10 8 18 42.0 1920.0 70,0 0.0078 KNOWN 56,288 36,315 10 cy 16 47.0 1920.0 70.0 0,0078 KNUMN «54,005 21,938 
9 10 9 $6.0 4700.0 60,0 0.0541 KNOWN 15,286 9,862 9 aU 9 $6.0 4700.0 60.0 0.0541 KNOWN 13,856 8.939 
12 ’ 58 16.0 $700.0 45.0 $.7605 KNOWN 0,577 0,372 12 9 5B 14.0 5700.0 4540 3.7005 KNUAN 0,643 0,415 
108 be 10 24,0 2400.0 45,0 1.3586 KNOWN 3,420 2,206 los be 10 24.0 2400.0 45,0 0, 3386 KNUAN 34420 2,206 
14 12 11 12.0 2600.0 45,0 10.7268 KNOWN 0,606 0,391 14 le 11 12.0 2600.0 4560 10,7268 KNUAN 0,690 0,419 
93 58 ii 16.0 800.0 45,0 0,81321 KNOWN 1,502 0,969 9s BT) 1 16.0 800.0 45.0 0.6131 KNUWN 16458 0.941 
13 11 60 16.0 4400.0 45.0 4.4720 KNOWN 0,961 0.620 13 11 6u 1.9 4400.0 45,0 4.47/20 ANUAN 0,961 0,620 
15 12 13 48.0 $200.0 110,0 U.003u KNOWN 41,780 26,955 15 le 13 4A.0 5200.0 110.0 C.003u KNOWN $7,590 24,252 
34 be 12 48,0 30400.0 110.0 1,0096 KNOWN 43,905 28,326 3a be 12 $A.0 ©=©10400.0 110.9 0.0096 KNOWN 394759 25,651 
94 13 62 16.0 2400.0 50,0 2.0075 KNOWN 1,521 0,981 94 lo 62 16.0 2400.0 50,0 2,0073 KNOWN 1,221 0.788 
46 14 31 14.0 5000.0 60.0 2.9645 RNUAN 0,704 0,454 46 14 31 16.0 5000.0 60,0 2.9845 KNUKN 0,412 0,266 
20 1> 16 20.0 800.0 70.0 U.i212 KNOWN 7,192 4,640 20 1> 16 2040 800.0 70.0 0.1211 KINUAN 4,299 2,748 
21 16 17 24.0 1200.0 50.0 0.1393 KNOWN 6,148 5,966 a. 16 1/ 24.0 1200.0 50.5 0,159 KNOWN 1,271 0,820 
26 16 20 20.0 3400.0 70.0 0,5147 KNOWN 10.350 6,664 26 16 20 er.o 3400.0 70.6 0.5147 KOHN 54496 3,546 
27 16 21 3o.n 1760.0 40,0 0,1042 KNOWN 9,768 6,302 27 16 21 3.0 1760.0 40,0 0.1042 KNUKN 8,875 5.726 
22 18 17 44.0 7000.0 70,0 0, 0228 KNOWN 59,375 38,306 22 16 1/ 44.9 7000.0 70,0 0,02268 KNOWN = $5,358 22,812 
24 Ly 19 20.0 4500.0 0,613 KNOWN 8,402 5,42) 24 Ly 19 en.n 4500.0 70,0 0.6613 KNOWN 4,681 3,020 
23 1/ at 42.9 7200.0 Z KYOWN 95,523 $5,822 23 1/ 51 42.0 7200.0 70,0 6.0294 KNUMNW = 30,31 19.582 
92 61 16 2c.0 1440.0 KNOWN 4,001 2,584 . 92 ol 16 2n.0 1440.0 05,n 0,2500 KNUAN 2.269 1,464 
25 2u 19 16.0 1000.0 KNOWN 0,728 0,470 25 2u 19 16.0 1000.0 70,0 0.4488 KNOAN 0.167 0,108 
45 wv 51 20.0 1700.0 KNOKN 8,945 5,771 4> iy 51 20.0 1700.0 70,0 0.2574 KUHN 4,662 3,008 
41 2U 51 20.0 1760.0 "KNOWN 8,858 5,715 =) 42 2u 51 2r.0 1760.0 70,0 0.2665 KNOWN 4,585 2,958 
9> a1. 22 16.9 750.0 KNOWN 1.108 90,715 95 21 22 16.0 750.0 50.0 0.62748 KNUMN 2,006 1,294 
28 21 23 3e.0 3300.0 KNOHN 6,269 5,347 26 22 25 3n.0 3300.0 40.0 0.1955 KOHN 6.497 4,192 
29 22 23 16,0 3050.0 KNOWN 2.377 1,534 29 2e 23 16.9 3059.0 60,0 1.8206 KNUAN 1,524 0,983 
32 26 22 16,0 5600.0 KNOWN 14495 0,939 32 2e 26 14.0 5600.0 00.0 5.3427 KNUMN 0.296 0,191 
44 es 30 30.0 3200.0 KNOWN 9,193 5,931 44 29 30 $0.0 3200.0 50,0 0,1253 KNUAN 6,548 4,225 
3. a4 25 16.0 3050.0 — KNUWN 1,465 («0,946 35 24 25 164.0 $050.0 70,0 1,3089 KNOWN 0.761 0,491 
33 28 24 16.0 4800.0 KNOWN 4,194 2,706 — 38 zo 24 16.0 4600.0 75.9 “1,8961 KNUAW 3,489 9 2,251 
37 2> 26 16.0 3050,0 _ 13089 KNOWN 04890, 36 3 20 25 16.9 3050.0 7040 1.3089 KNUMN 0,215 0,139 
38 Zo 2? 16.0 3300.0 1.4611 KNOWN 1,029 0,664 _a38 20 27 14.0 3300.0 70,n 41,4611 KUHN 1,029 0,664 
40 26 29 16.0 1600.0 0,7181 KNOWN 0,596 40 20 29 14.0 1600.0 70,0 0.7181 KNUAN 0,924 0,596 
42 30 26 16.0 4800-0 _ 2.1543 _KNOHN 1,194 42 3u 26 16.0 4800.0 70,9 2.1543 KNOKW 24556 1,649 
39 29 27 16.0 3840.0 1.7234 KNOWN 0,466 39 29 27 16.0 3840.0 7040 1,7234 KNOWN 0,722 0,466 
4B 31 28 16,0 1600.0 KNOWN 4,524 46 gi 26 14.0 1600.0 75. ~ 0.6320 KNOWN 4,557 2.940 
43 30 51 16.0 3200.0 = 63 KNUWN 2,357 43 gu 51 16.0 $200.0 50.0 2.6763 KNOAN 0.304 0,196 
49 se 31 22.9 5120.0 0.4289 ANOWN 5.080 49 $e 31 22.0 5120.0 75.0 U,4289 KUHN 5.711 3,664 
54 $2 33 30.0 3300.0 0.0694 KNOWN 5,789 3,735 454 Se 33 3n.0 $300.0 70.0 0.0694 KNOWN 7,524 4,854 
55 33 34 12.0 4800.0 11,6306 KNOWN 04116 0,075 55 $3 34 12.0 4800.0 60,0 11,6506 KNOWN 0,212 0,137 
56 3s 35 30.9 3400.0 0,0715 KNOWN 2,728 ~=1,760 50 3s 3 30.0 3400.0 7040 0,0715 KNOWN 4,362 2,814 
57 34 35 16.0 4800.0 1.6827 KNOWN 0,351 0,227 ST ey SH 35 16.0 4800.0 a “1.6827 ~ KNOWN 0,480 0.310 
60 52 34 16.0 3680.0 340778 KUHN, 2,037 1,301 60 52 34 16.0 3680.0 50.0 5.0778 KVUNN 1,920 1,239 
59 34 63 12.0 5600.0 19.0122 KNOWN 0,500 0,323 59 $4 63 17.0 5600.0 50.0 19.0122 KNOWN 0.529 0.341 
62 36 35 30,0 1600.0 00,0576 KNOWN 1,640 1,058 ee, 35 36 30.0 1800.0 70,0 0.0378 KNOWN 0,201 0,130 
61 32 37 16.0 2400.0 1.0771 KNOWN, 1,302 61 3 37 16.0 2400.0 70,0 1,0771 KNOWN 2,041 1,317 
100 32 66 12.0 2700.0 6.5422 KNOWN 0,673 100 So 66 12.0 2700.0 60.0 6,5422 KNOWN 1,056 0,681 
63 36 37 12.0 2000.0 6.7901 ANUMA 0,488 mage Bo 37 12.0 2000.0 50,0 HOT KNOWN 0,755 0,487 
7> 41 36 30.0 2400,0 0,0504 _ KNOWN | 2.376 75 41 so Ue) 2400.0 70,0 0,0504 KNUAN 1,948 1.257 
64 v 38 12.0 2700.0 9.1666 KNOWN 0,599 64 3/ 38 12.0 2700.0 50.0 9.1066 KNUMN 0,943 0.608 
66 37 66 12.0 2700.0 9.1066 KNOWN 0,361 er Oo cr 66 12.0 2700.0 50.0 9.1666 KNOWN 0,566 0,365 
70 39 38 20.0 2080,0 0,8867 KNOWN 70 sy 3a 20.0 2080.0 40,0 0,8867 KNOWN 2,428 1,567 
69 38 57 16.0 2000.9 1.6727 KNOWN 69 36 57 16.9 2000.0 50.0 1,6727 KNOWN 1,378 0,889 
65 30 67 20.9 1760.0 0.3944 KNOWN ~~~ 65 38 67 20.0 1760.0 60.0 “0, 3544" ~~ KNOWN 0,520 0,335 
72 3g 40 12.9 $680.0 12.4937 KNOWN 71 a 40 12.0 3680.0 50.0 12,4937 KAUAN 0,774 0,499 
73 41 39 24.0 4000.0 0.7017 KNOWN - 73 41 39 24.0 4000.0 40,0 0,7037 KNOWN 3,681 92,375 
72 42 39 12.0 4300.0 16,2962 KNOWN te 42 39 12.0 4800.0 50,0 16.2962 KNOWN 0,699 0,451 
_ 68 5? 40 16.0 2000.0 1.1938 KNOWN 0,322 68 57 40 16.0 2000.0 60,0 1,1938 KNOWN 0,327 0,221 
SEG 42 41 36.0 2400.0 +0208 KNOWN 7,506 ia < 76 4e 41 34.0 2400.0 70,0 0,0208 KNOWN 5,922 3,820 
74 36 41 16.0 3000.0 1.3464 KNOWN 0,789 z 74 be 41 16.0 3000.0 4. 1.3464 KNGHN 0,622 0.401 
7 42 44 12.0 6500.0 22,0677 KNOWN 0,693 77 42 44 12.0 6500.0 50.0 22.0677 KNOWN 0,685 0,442 
67 4s 57 12.0 3400.0 if,5431 “KNOWN 6,421 — ge as ay 12.0. 3409.0... 50,0__ ___KNUMN 0,421 0,272 
102 6/ 43 20.0 1600.0 0,3222 KNOWN 14369 102 6/ 43 29.0 1600.0 60,0 +3222 KNOWN 1,398 0,902 
78 4> 44 16.0 8000.0 __ 1,8560 KNOKN 2,087 78 4> 44 16.0 8000,0 100,0 1,8560 KNOWN 2,090 «1,348 
“79 44 46 16,0 9600.0 ~ 4, 3085 KNOWN 0,749 —_ 79 44 46 16,0 9600.0 7050 0,748 «0,482 
97 64 44 16.0 2400.0 2,0075 KNOWN 97 o4 44 16.0 2400.0 30,0 1,290 0,632 
60 4> 46 16.0 9600.0 1,8672 KNOWN 80 4> 46 16.0 9600.0 110,0 26445 1,578 
82 6> 45 16.0 6240,0 +1875 KNOWN 2 Be 62 45 16.0 6240.0 60,0 2,286 1,476 
96 48 47 16.0 900.0 0,6510 KNORN 1,054 96 40 47 16.0 900.0 55.0 1,054 0,660 
4? 50 47 12.0 2400.0 6,8309 KNOWN 0,612 47 Su 47 12.0 2400.0 55.0 0,612 0,395 
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STUDY DAY: 1972 
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Se SPU hy 373) 7722 20,9 KNOWN 249.3 
40 71 88 B) 0 20,0 RNOWN” 240,50 220.5 
44 75 73 76 74 70.0 KNOWN 257.9 187.9 
4902 72 216"277 40,0 13.875 8,950 26u,0 KNOWN 220.0 
43 67 112 0 A 20.0 =0.970 -G.630 KNOWN 2435.0 223.0 
44 7138 (79 97, 50.0 =$.$1/ 72,140 KNOWN 24u,u 190.9 
le 76 80 82 0 40,0 2.247 1.450 KNOWN 24>./ 205.7 
46 79°30 9 0 60,0 -5.195 -2,060 KNOWN 236.7— 176,7 
47 96 47 85 0 40,0 71.286 -0,830 KNOWN 252.2 215,2 
25) | eT 70,0 ___=0,186 -0,120 KNOWN Cr ee 165.9 
49 65 46 84 90 110,0 =0.186 -0.,120 “NOWN 254.5 144.5 
>0 47 38 31 99 60,0 6.155 5.970 KNOWN 25/.0 197,8 
> 25 45 41 43 20,0 17.515 -11.500 KNOWN 185./ 168,7 
>202~«10S:s« $4 91 80.0 41.364 26,687 267.0 KNOWN 187,0 
53 66 0 40 lO 120.0 -0.914 -0,590 KNOWN 255,21 133,1 
54 Laan Renee 120,0 72,030 -1,310 KNOWN 250,20 15041 i 
os «610 60 36 69,0 5.555 «5.455 “264,0 KNOWN 204.0 
36 74 0 t) 0 109.0 262,12 KNOWN 162.1 
57 69 08 67 9 25,0 KiWOWN 240.8 21548 
oe 12 93 681 0 73.0 KNOWN 257,1 182.4 
59 Si 91 81 60,0 KNOWN 261.3 201.3 
60 23.0 91 8 40,0 KiVOWN 251.2 211-2 
61 go 92 0 9  180,0 KNOWN 245,2°°~—~— 65,2 
62 Bo 94 0 0 45,0 AWOWN 253.7 208.7 
63 59 99 98 n 400,0 ANOWN 244,00 144,8 
64 97 $6 «98 ~«#«(O 90, KNOWN 245,65 153.8 
65 62 83 84 87 105,0 KNOWN 252.9 147,49 
66 100 66 101 0 60,0 KNOWN 247.2 187,5 
67 65 102 101.0 60,0 =0.372 0,240 KNOWN 2435,0 183.6 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESTSTENCE = STATUS == UISCHARGE -- 
NODE NODE INCHES FEET COEFFICIENT R=F(D+L+C) Kes FS "GD 
T 27 f~~CN68O~C OUD 35.0 2804S KON 1,240 0,600 
16 15 1 12.0 1800.0 70.0 3.2793 KNOMN 1,846 1,191 
1? 1 14 12.0 4800.0 70.0 8.7448 KNOWN 1,040 0,671 
Ri] 16.0 800.0 70,0 T3590 “KNOWN 1.325 0.855 
4 6 2 24.0 1600.0 60,0 0.1526 KNOWN 3,479 2,245 
5 6 3 $6.0 1800.0 135.0 0,0046 KNOWN 26,086 16,830 
a i4 ~i2.0 4000.0 — 65,0 5.3581 KNOWN 1,268 0,818 
18 3 15 20.0 5120.0 70,0 0.7754 KNOWN 5,922 3,821 
19 3 16 $0.0 5400.0 60,0 9.1509 KNOWN 154452 9,956 
51 om 5 17.0 1900-0 a} 5 5.4078 KNOWN =~ 04247 0,273 
50 13 4 $6.0 3400.0 75.0 0,0259 KNOWN 14,576 9,404 
52 4 32 36.0 1600.0 70.0 0.0138 KNOAN 9,2U1 5,936 
io4 Ly 4 36,0 © 6400.0 0.0 “99.9999 KNOWN 06269 «0,186 
53 32 5 16.0 2000.0 75.0 0.7900 KNOWN 0,547 0,353 
58 34 5 12.0 3200.0 55,0 9.1079 KNOWN 0,129 «0,084 
6 6 6.0 1700.0 75.0 0.0134 —""KNUWN 23,639 15,251 
11 y 6 16.0 $400.0 45.0 53,4556 KNOHW 1,390 0,697 
90 13 6 $6.0 5000.0 70,0 0.0432 KNOWN 1245/2 8,141 
30 6 61 24.0 2400.0 65.0 0.1715 KNOWN 7,841 5,059 
69 62 6 14.0 $200.0 50,0 2.6765 KNOWN 0,488 0,315 
8 8 7 $6.0 2400.0 75.0 0.0183 KNOWN 13,745 8, 867 
7 7 7 36.0 1920.0 60.0 0.022 “KNOWN 10,343 6,673 
10 8 18 42.0 1920.0 0,0 99.9999 KNOAN 0,011 0,007 
9 10 9 5600 4700.0 60.0 0.0541 KNOHN 14,316 9,236 
As a | 16.0 3700.0 45,0 3.7605 KNOWN 0.754 0,486 
103 52 10 24.0 2400.0 45.0 0.3586 KNOWN 0,753 0,486 
14 12 li 12.0 2600.0 45,0 10,7268 KNOWN 0,610 0,394 
9s Lt ae tf 16.0 800.0 45.0. U.8i3i KNOWN 1,498 0.966 
13 11 60 16.0 4400.0 45.0 4.4/20 KNOWN 0,961 0,620 
15 12 13 4A. 3200.0 110,0 0.0030 KNOWN 53,669 21,851 
mere Se ae 448.0 10400.0 110.0 0.0096 KNOWN = $5,998 23,225 
94 13 62 14.0 2400.0 50.0 2.0073 KNOWN 11449 0,935 
46 143 16.0 5000.0 040 2.9845 KNOHN, 0479 0,309 
20 13 16 2n.0 200.0 70,0 0.1211 KNOMN 5.756 3,704 
21 16 17 24.0 1200.0 50.0 0.1393 KNOWN 2,608 1,682 
26 16 20 20.0 $400.0 7040 0.5247 LRWOWN 8,570 5,529 
27 16 21 $0.0 1760.0 40.0 0.1042 KNOWN 9,804 6,325 
22 18 17 2n.0 7000.0 135.0 0.3144 KNOWN 61256 4,036 
ry eee 19 20.0 4500.0 0 0.6815 KNOWN 74260 = 4,684 
23 i? 51 42.0 7200.0 0 99.9999 aN 0,007 0,004 
92 61 18 20.0 1440.0 65.0 9.2500 KNOWN 74159 4,619 
25 20 19 16.9 100.0 70.0 1.4988 _KNUAN 01428 0,276 
45 wy 51 20.0 1700.0 70.0 0,2574 KNOWN 7,502 4,840 
41 eu 51 20.0 1760.0 70.0 0.2665 KNOWN 7,398 4,773 
95 21 22 16.9 750.0 50,0 0.6273 KNOWN 1,598 1,031 
28 21 23 $0.9 3300.0 «40.0 ———<C HC KNUWN B34 5,054 
29 22 23 16.0 3050.0 60.0 1.8206 KNOMN 2,125 1.370 
32 28 22 16.9 3600.9 60.0 3.3427 KNUNN 0,710 0,458 
44 23 30 $0.0 3200.0 50.0 0.1253 ~ KNOWN 8,484 5,474 
35 24 25 16.0 3050.0 70,0 1.3089 KNOWN 1,130 00,729 
35 28 24 16.0 4300.0 75.0 1.8961 KNOWN 3,658 2,489 
5 eee ere? 26) 14.9 $050.0 70.0 Te 388g KNOWN 0y153 0.099 
38 20 27 16.0 3300.0 70.0 1, 4811 KNUWN 1,029 0,664 
40 26 29 14.0 1600.0 70.0 0.7181 KNOWN 0,924 0,596 
42 30 26 16.9 4300.0 70,0 z.1545 — KNOWN 2,187 1.441 
39 ey 27 16.0 $840.0 70,0 1.7234 KNOWN 0,722 0,466 
48 31 28 16.0 1600.0 75.0 0,6520 KNOWN 5,932 3,827 
“soe OO 31 14.9 $200.5 50.0 2.5765 KNOWN = 2,608” =, 683 
49 32 31 22.9 5120.0 75.0 0,4289 KNOWN 7,019 4,528 
54 $2 33 gn.o 5309.0 70.0 0.0694 KNOMN 0,721 0.465 
35 3s 34 12,0 4400.0 60.0 11,6306 KNOKN 0,027 0,017 
56 $2 33 $0.0 5400.0 70,0 0,0715 KNOWN 2,251 1,452 
57 32 34 16.0 4800.0 80,0 1,6827 KNOMN 0,418 0,270 
60 52 $4 16.0 $660.0 50.0 ~ 3.0778 KNOAN = 1,982 1,278 
59 34 63 12.0 2600.0 50,0 19,0122 KNOWN 0,659 0,412 
62 36 35 30.0 1800.0 70.0 0.0578 KNOWN 7,079 4,567 
~ét 3> 37 16.0 2400.0 70,0 1.0771 KNOWN 1,811 «1,168 
100 3> 66 12.0 2700.0 60,0 6,5422 KNOWN 0,945 0,610 
63 36 37 12.0 2000.0 50.0 6.7901 KNOWN 0,815 0,526 
— 1s ii 56 $9.0 2400.0 70.0 TU. 0504 “KNOWN ¥, 180 5.923. SOS 
64 3 38 12.9 2700.0 50,0 9.1666 KNOWN 0,826 0,533 
66 3 66 12.90 2700.0 50.0 9.1066 KNOWN 0,512 0,331 
70 39 38 20.0 2060.0 40,0 U.8867 KNOWN 2,685 1,732 
69 36 57 16.0 2000.0 50.0 1.67/27 KNQAN 1,360 0,878 
65 38 67 20.0 1760.0 60.0 0.3544 KNOWN 0,672 0,433 
75 39 40 12.0 3680.0 30,0 —__le,4937 __ KNOWN 0,025" _ 0.5352 
73 41 39 24.0 4000.0 40,0 0.7017 KNOAN 3,876 2,500 
72 42 39 12.0 4800.0 30,0 16,2962 KNOWN 0,798 0,515 
6B 57 40 16.0 2000.0 60,0 ~Ty1¥38 KNOWN "0,440 0,284 
76 42 41 36.0 2400.0 70,0 0,0208 KNOWN 12,121 7,620 
74 56 41 16.0 5000.0 70,0 1.3464 KNOHN 1,850 1,194 
7 42 44 12.9 6500.0 “300 22.0877 KOHN 0, 9480, OTT 
67 45 57 12.0 3400.0 50,0 11,5432 KNOWN 0,408 0,264 
102 67 43 20.0 1600.0 60,0 0,3222 KNOWN 1,385 0,894 
78 43 44 16.0 8000.0 100, 0 “1, 8560 KNOWN "4,827 1,179 
"9 44 46 16.0 9600.0 70,0 4.3085 KNOWN 0,863 0,557 
97 64 a4 16.0 2400.0 50,0 2.0073 KNOWN 1,405 0,907 
~ 80 43 46 16.0 9600.0  f10,0 T.BO7Z KNOWN 2, S301 50S a 
82 6> 45 16.0 6240.0 80,0 2.1875 KNOWN 1,910 1,232 
96 48 47 16.0 900.0 55,0 0.6510 KNOWN 1,048 0,676 
a 50 47 12.9 2400.0 35,0 5,8509 KNOWN U,59i 0,381 
83 47 65 12.0 3600.0 55,0 15,9388 KNOWN 0,352 0,227 
85 48 49 24,0 2400.0 130.0 0,0476 KNOWN 6,347 4,095 
“e650 468 24.0 2240.0 130.0 048s KNOWN 7.58l ~F,B0L ed 
86 49 53 16,9 11500.0 130,0 1,6421 KNOWN 0,915 0,590 
84 49 65 __ 24,9 3600.0 -450,0 0,0714 KNOAN 5,247 3,385 ‘ 
31 $y (50 24.0 3000.0 45,0 v KAORN ' 1,996 ig 
99 50 63 12.0 8000.0 80,0 eerie KNOWN £076 ucaee 
ote 23g oF 55" 24,9 2400.0 45,0 +3586 KNOWN 132,976 _ * 
re 6> 54 20.0 16000.0 150,0 0,7707 KNOWN 105i. S10 
36 52 64 16.0 3000.0 50,0 2.5091 KNOHN 3,085 1,990 
== $i ” 58 12.0 600.0 45.0 KNOWN 44132 (0,730 
98 65 64 12.0 2400.0 “50,0 KNOWN 0,320 °° 6,206 
101 66 67 12.0 1400.0 60,0 KNOWN 1,085 0,700 


TABLE SHS-42 


1972 MDC HEADS; 1966 CONSUMPTIONS 


MAJOR PIPES REHABILITATED 
MOC VENTURI 94 OUT OF SERVICE 


NODE CONNECTING P] E ELEVATION = CONSUMPTION + STATUS 
NUMBERS INVERT FT crs *GO CONS 
1 426/017 30) 115.0 -2.046 1.320 KNOWN 
2 ives) (soa 60.0 0.914 =0,590 KNOWN 
3 Cee See To 40.0 +789 KNOWN 
4 51 50 5214 110,0 +239 KNOWN 
5 5153 58 0 140,0 71.102 KNOWN 
6 Vet oom jeeet 40,0 0.682 -0,440 KNOWN 
7 ear ee) 95.0 =0.450 -0.290 KNOWN 
8 Seibly 9) Oo 30.0 25.695 16.576 
9 a7 59-9 80,0 71,829 -1.180 KNOWN 
10 9103 0 0 100,0 42.419 27.367 
at 1493 150 0 50.0 71.147) -0,740 KNOWN 
12 1445 34) (O0 60,0 KNOWN 
13 16 50 90 § 125.0 KNOWN 
14 Pee See et) 30.0 KNOWN 
15 19 20 0 0 20,0 KNOWN 
16 19 20 21° «6 20,0 KNOWN 
17 ot) 22° 24) 73 20,0 KNOWN 
18 1022920 ee 40,0 “U+914 -0.590 KNOWN 
19 24°25 45 (Oo 20,0 -0.186 -0.120 KNOWN 
20 26 25 41° «0 20,0 -0.744 -0.480 KNOWN 
21 27 95 24. 0 20,0 “0.372 -0,240 KNOWN 
22 95 29 32 «0 20,0 -0.120 KNOWN 
23 26029 44 «00 20,0 70.950 KNOWN 
24 $5 33 9 0 20,0 71-760 KNOWN 
25 35.37) 0 On 20,0 -0.630 KNOWN 
26 37 38 40 «2 20,0 -0.250 KNOWN 
27 cf Mr | Oe SA “1-130 KNOWN 
28 32.033 48 25.0 -0.880 KNOWN 
29 40 39 9 OO 20,0 =0.130 KNOWN 
30 a4 $420 45 9 20 -2,380 KNOWN 
$1 46 48 49 00 40,0 =1,010 KNOWN 
$2 22 93 490 4 95,0 -0.590 KNOWN 
33 9435 $46 9 418.0: -2.945 -1,900 KNOWN 
sa 58 55 57 06 75. =1.659 =1.070 KNOWN 
35 36 57 62 14 A0,0 -1,659 -1.070 KNOWN 
36 62 63 75 0 60.0  _ -4,286 -0,630 KNOWN 
37 61 63 64 6 7>.0 71.286 -0,830 KNOWN 
38 o4 70 69) 5 6u 0 -1.472  -0.950 KNOWN 
$9 7072 73 2 20,0 _-1.178 0,760 KNOWN 
40 71 68 0 0 20,1 =1,102 0,710 KNOWN 
41 75 73 76 4 70,0 -0.919 0.590 KNOWN 
42 ae | we b a ee | PS es Ce | ee Pe 
43 67102 9 0 20,0 -0.976 0,630 KNOWN 
44 TE 16 20-7, 50,0 -$.31/  -2,140 KNOWN 
445 78 89 82 9 40,0. _ 2,247. 4,450. KNOWN 
46 79 80 Oo 0 60,0 -3.193 -2.060 KNOWN 
47 96 47 83 0 40,0 “1.286 -0.830 KNOWN 
48 96 85 88 Oo 70,0 70.186 0.120 KNOWN 
49 65 86 84 0 110.0 -0.186 0.120 KNOWN 
30 47 88 319 60,0 6.155 3.970 KNOWN 
pi 23 45 42 8 20,0 =17.515 -11.300 KNOWN 
52.103 34 «91 «(0 80,0 (,000 0,000 KNOWN 
23 06° <5. 10° “1b 120,0 70.914 -0.590 KNOWN 
o4 St Cae Ble 120,0 72.030 =1.310 KNOWN 
55-104 60 36 0 60.0 4.510 2,910 
26 74 ar it a 100,0 2,366 1.849 
27 $9 68: $7. _ it 25.0 71.472 -0.950 KNOWN 
28 12,93 81 #0 75,0 -0.38/ -0.250 KNOWN 
59 3191 «810 60.0 -0.387 -0.250 KNOWN 
60 130 loo 40,0 -0,961 -0.620 KNOWN 
61 3o 92 9 Oo 180.0 -0.682 -0.440 KNOWN 
62 89 94 #9 (OO 45,0 -0.961 -0.620 KNOWN 
63 29 «99 98 65 100.0 70.900 KNOWN 
o4 97 36 98 0 90,0 71.290 KNOWN 
65 62 63 64 7 105.0 71.070 KNOWN 
66 100 66101 0 60,0 -0.240 KNOWN 
67 65 102 101 0 60,C -0.240 KNOWN 
PIPE FROM 10 D aMETER LENGTH HACEN (C) RESISTENC 
NOVE NODE INCHES FEET COEFFICIENT R*F(DsLe 
1 2 1 16.0 4000.0 135.0 0.5326 
16 1s 1 12.0 1800.0 135.0 0.9730 
17 1 14 12.0 4890.0 135.0 2.5946 
3 s 2 16.0 800.0 135.0 0.1065 
4 6 2 24.0 1600.0 60.0 0.1526 
5 6 3 36,0 1800.0 135.0 0.0046 
2 $ 14 12.0 4000.0 135.0 2.1621 
18 $ 15 20.0 5120.0 135.0 0.2500 
19 3 16 30.0 5400.0 135.0 0.0337 
51 4 5 12.0 1900.0 55.0 5.4078 
50 1s 4 36.0 3400.0 155.0 0.008/ 
52 4 32 56.0 1600.0 135.0 0.0041 
104 95 4 36.0 6400.0 0.0 99.9999 
53 32 5 16.0 2000.0 75.0 0.7900 
56 34 5 12.0 3200.0 5540 9.1079 
6 / 6 36.0 1760.0 155.0 0.0045 
11 9 6 16.0 3400.0 45,0 3.4956 
90 6 a3 3640 5000.0 155.0 0.0128 
30 61 6 24.0 2400.0 65.0 0.4/15 
89 6 62 16.0 3200.0 135.0 261 
8 8 7 36.0 2400.0 135,0 +0062 
7 9 7 36.0 1920.0 155.0 0.0049 
10 8 18 42.0 1920.0 135.0 0.0023 
9 10 9 36.0 470040 135.0 0.0123 
12 9 58 16.0 3700.0 135.0 0.4927 
10s 10 52 24.0 2400.0 155.0 0.0444 
14 11 12 12.0 2600.0 135.0 1.4054 
93 58 11 16.0 800.0 135.0 0.1065 
13 11 60 16.0 4400.0 155.0 0.5859 
15 12 13 48,0 3200.0 410.0 0.0030 
34 52 12 48.0 10400.0 110.0 0.0096 
94 13 62 16.0 2400.0 135.0 0.3196 
46 14. _31____14,0 5000.0 _135,0 0,6658 
20 1> 16 20.0 800.0 70.0 0.1211 
21 1/7 16 24.0 1200.0 135.0 0.0222 
26 16 20 20,0 $400.0 155.0 0.1527 
27 16 21 30.0 1760.0 135.0 0.0110 
22 18 17 44.0 7000.0 135.0 0.0068 
24 17 19 20.0 4500.0 155.0 0.2021 
23 1 51 42.0 7200.0 155.0 0.0087 
92 18 61 20.0 1440.0 155.0 0,064/ 
25 19 20 16.0 1000.0 155.0 0.1532 
45 19 51 20.0 1700.0 135,0 0.0764 
41 20 51 20.0 1760.0 135.0 0.0791 
95 21 22 16,0 750.0 50.0 0.6273 
28 21 23 30.0 3300.0 155.0 0.0206 
29 23 22 16.0 3050.0 135.0 0.4061 
32 22 26 16.0 5600.0 135.0 0.7457 
44 2s 30 30.0 3200.0 155.0 0.0200 
35 2> 24 14.0 3050.0 135.0 0.4061 
33 28 24 16.0 4800.0 155.0 0.6592 
37 25 25 16.0 3050.0 135.0 0.4061 
38 26 27 16.0 3300.0 135.0 0.4394 
40 26 29 16.0 1600.0 70,0 0.7161 
42 30 26 16.0 4800.0 13540 0.6392 
39 29 27 16.0 3840.0 70.0 1.7234 
48 31 28 16.0 1600.0 75.0 0.6320 
43 51 30 16.0 3200.0 135.0 0.4261 
49 32 31 22.0 5120.0 75.0 0.4289 
54 33 32 30.0 3300.0 135.0 0.0206 
55 33 34 12.0 4800.0 135.0 2.5940 
56 3> 33 50.0 3400.0 135.0 0.0212 
57 3> 34 16.0 4800.0 135.0 0.6392 
60 5> 34 16.0 3660.0 50,0 3.0776 
59 34 63 12.0 5600.0 50.0 19.0122 
62 3o 35 3060 1800.0 155.0 0.0112 
61 3> 37 16.0 2400.0 70.0 1.0771 
100 3> 66 12.0 2700.0 60.0 6.5422 
63 36 37 12.0 2000.0 50.0 6.7902 
75 41 36 30.0 2400.0 135.0 0.0150 
64 Ry 3e 12.0 2700.0 50.0 9.1660 
66 37 66 12.0 2700.0 50.0 9.1666 
70 39 38 20.0 2080.0 135.0 0.0934 
69 38 57 16.0 2000.0 50.0 1.6727 
65 38 67 20.0 1760.0 135.0 0.0792 
71 39 40 12.0 3660.0 50.0 12.4937 
73 41 39 24.0 4000.0 135.0 0.0739 
72 42 39 12.0 4800.0 50.0 16.2962 
68 s7 40 16.0 2000.0 60.0 1.1938 
76 42 41 36.0 2400.0 135.0 0.0062 
74 56 41 16.0 3000.0 (13540 0.3995 
77 42 44 12.0 6500.0 50,0 22.0677 
67 43 57 12.0 3400.0 135.0 1.8378 
AD? $7. 45 20 8690 0 88S 0.0719 
78 rr) a4 16.0 8000.0 100-0 1.8560 
79 44 46 16.0 9600.0 70.0 4.3085 
_.97 64 44 34,0 ~~ -2400,0 ~~ 50 2.0073 
60 45 46 16.0 9600.0 110.0 1.8672 
a2 6> 45 16.0 6240.0 60.0 2.1875 
=t96,2 49-547 16.0 900.0 5540 | 0.6510 
47 50 “7 12.0 2400.0 55.0 6.8509 
83 a7 65 12.0 5600.0 55.0 15,9586 
85 48 4924.0 = 2400.0 130.0 0476 
88 50 48 24.0 2240.0 130.0 0,0444 
86 “9 53 16.0 11500.0 130.0 1.6421 
24.0  __ 360) 0.0714 
24.0 3000.0 135.0 0,0555 
12.0 8000.0 60.0 11,3645 
24.0 2400) — 010444 
20.0 16000.0 130.0 0.7707 
16.9 50.0 2.5091 
wa FA es 135.0 0.4524 
12.0 50.0 6.1481 
12. 1400.0 60,0 3.3922 


TOT WEAU * STATUS 


FY. Heu WEAD 
256./ 
25/69 
25/.9 
25/,8 
25/.9 
256,0 
26u,u 
26U,0 KNOWN 
261.2 
260.8 KNOWN 
256./ 
250,/ 
258.4 
254.3 
25/.1 
250.7 
256.9 
259.1 
259.7 
252.9 
256.0 
254.0 
252.1 
248.0 
246.1 
249.2 
24/5 
25¢.U 
246,¢ 
254,0 
254.2 
25/./ 
257.7 
25/.2 
25/49 
256.4 
250.2 
256.0 
25/.4 
255.2 
259.35 
260,0 KNOWN 
252.2 
24,0 
240.2 
237.0 
256.1 
256,68 
252.3 
250./ 
252.6 
259.0 
253.9 
250.9 
264.0 KNOWN 
262.1 KNOWN 
254.0 
259.1 
259.1 
258.1 
250.9 
256.4 
246.¢ 
244,/ 
255,90 
256.1 
25>,/ 
— = STAIUS 
c) Meo CFS 
KNUOAN 1,606 
KNOAN 1-381 
KNUAN 0.941 
KNUAN 0.042 
KNUAN 2.4/9 
KNUAN 15.189 
KNOWN 1,316 
KNOWN 2.036 
KNUAN 7,001 
KNUAN 0.271 
KNOAN 10,125 
KNOWN 4,017 
KNUAN 0,002 
KNOWN 0.705 
KNUHN 0,127 
KNUAN 21.710 
KNUAN 0.897 
KNUAN 4.6/7 
KNUAN 1-164 
KNUAN 0.759 
KNUAN 0,409 
KNOWN = - 214753 
KNUAN 25,268 
KNUAN 26.814 
KNUAN 26340 
KNUAN 15.610 
KNOAN 0.034 
KNUAN 24145 
ANUAN 0.961 
KUHN 10,475 
KNUAN 11,955 
KNOWN 0.225 
KNUAN 0,427 
KNOAN 1-650 
KNUAN 3.411 
KNOAN 2.505 
KNUWN 9.572 
KNOWN 22,528 
KNOAN 2.427 
KNOWN 15,092 
KNUWN 1,847 
KNOWN 0,208 
KNUAN 2.054 
KNUAN 1,968 
KNUAN 1,418 
KNUAN 7.781 
KAUAN 0.616 
KNUHN 2.049 
KNOMN 5.492 
KNUAN 0-065 
KAUN 24663 
KNUAN 1,042 
KNUAN 1.302 
KNUMN 0,651 
KNUAY 3,382 
KNUAN 0,450 
KNOWN 1.978 
KNOWN 1.579 
KNUAN 3.116 
KNUAN 0.421 
KNUAN 04259 
KNUSN 3.319 
KNUAN 0,785 
KAUAN 15496 
KAUN 0.754 
KNUAN 7,427 
KNOAN 1.165 
KNOWN 0.499 
KNOHKN 0,501 
KNOWN 94215 
KUAN 0.202 
KNUAN 06179 
KNUAN 4,352 
KNOWN 1.119 
KNUAN 1,964 
KNUAN 0,535 
KAUAN 5.698 
KNUAN 0.366 
KNUAN 0.566 
KNUAN 12,960 
KNUAN 2.866 
KNUAN 0.927 
KAUAN 0.920 
KNUAN 1.787 
KNUAN 1,650 
KAOMN 0,661 
KNUAN 1,421 
KNUAN 2.351 
KNOAN 1.914 
__KNUAN 1,048 
KNUAN 0.591 
KNOAN 0,352 
KNOAN 6,351 
KNOAN 7.585 
KNUAN 0.915 
KNOAN 5.251 
KNUAN 3.072 
KNOWN 1.049 
_KNOAN, 3,651 
KNOWN 2,050 
KNUAN 3,042 
KNOAN 
~ KNOW 
KNUAN 0.303 


PRESSURE HEAL 
ELEVATION 


141, 
197. 


7 
9 


217.9 
147, 
117. 


== DISCHARGE -= 


“GD 


1.036 
0.891 
0.607 
0.027 
1.600 
9.799 
0.849 
1.314 
4.547 
0.175 
6.532 
2,979 
0.001 
0.453 
0.082 
14.006 
0.579 
3.047 
0.751 
0.477 
0.264 
14,021 
16.315 
17.299 
1,509 
10.071 
0.022 
1.384 
0.620 
6.758 
7.713 
0.145 
0.275 
1.194 
2.201 
1.616 
6.175 
14,534 
1.566 
9.737 
1,192 
0.134 
1.312 
1.270 
0.915 
5.020 
0.527 
1.322 
3.543 
0,042 
1.718 
0.672 
0.640 
0.420 
2,162 
0.290 
1.276 
1,019 
2.010 
0.078 
0.167 
2.144 
0.506 
0.965 
0.487 
4.791 
0.752 
0,322 
0.323 
5.945 
0.130 
0.145 


04199 0.128 
0.409 0.264 


0,196 


e 
3 


bi 


TABLE SHS-43 
TABLE SHS-44 


1972 MOC HEA 
NODE WOR PIPES ROUL 
CONNECTING PIP (EXCEPT PIP! LITATED 
NUMBERS te ELEVATION aes 10) 
N MP 
2 ey VERT FT ore Toh « starys Pree : 
Ss 8 6 115.0 NS FT - Stalus P 
Sisense aes 0 -2,046 =i. wea RESSURE WEA 1972 Mo 
ye Yo cketr Gh bea ste ne RW MAELEVETTONEFET NODE CONNECTI MAJOR PIPES a 
> 4 = 4.7 3. WN x NG PI 
5 54 53 58 310.0 74,789 731090 KNOWN ECTING PIPE ELEVATION ~ Mee saat Nelle 
7 6 6 aa a0 Cert ste tne +380 KNOWN INVERT FT CONSUMPTION = ST 
ak sa encmic 40.0 _70,682 70.710 KNOWN 1 16 17 0 Seen hontai cone aa a nz a 
9 ve 8 Cee om =0.450 z0.g40 KNOWN S173 ere ‘ONS FT 20 STAIUS PRE! 
10 ? 9 12 0 +290 KNOKN $555 SF 8 HEAD SSURE HEAD 
nt enya a3" ce 100.0 etrtaa eS Jer si 50 52 408 KNOUN e238 sd ELEVATION FT 
3 +0 72,18 51 NOW . — 
12 13 0 KN 53 1 Ll 
ee ge er cer ese Siete els St he SP Q St ee 
6 5 50 90 15 80,0 -0.740 KNOWN = 6 sa 343 ptt “1,101 -0.7 0 KNOWN 
is (18 2 4 0 125.0 0.980 KNOKN NOWN pert f) 95.0 0,682 art KNOWN 
16 #720, 50) 0 30,0 -1.829 =2.210 KNOWN FY ef o 30,0 0.450 ots _ KNOWN 
Te. by th tds 20.0 See re ~~ Paisacieen nevus cse Bo0, KNOWN 
+0 =cs 0. a4 “41829 -1, —— - 
en Set tes 20.0 Bree RTL KNCHN 14 0 Te rht 72.180 _KNOMN kone 
5 49.0 Are 71.03 16 fe 
20 “5 O KN 
th ER i 2Dehe_204990 peti 17 PE hte KNOWN 
a Bomb Gee eres catkey mown 38 £8.590__eNowy 
23° 28 320 eee e Sy tte : 71.18) be 
29 20,0 0624 2a +180 KNOW 
2 44 rs +240 = N 
5 se ae 0 20.0 ueane purse a 10 phage. «noe 
2 7 0 ey eee 2 0,950 24 ais OWN, 
26) 875 38) 40 a AEE SD teh 26 1.030 KNOWN 
a7 8 a9 kk CHT = SUE Sey ear 27 See KNOWN 
he a ee A ae aries 95 +120 KNOWN 
$o aa 30 So Sa 25.0 See 71,130 KNOWN 28 KNOWN 
31 iF 4243 20.0 -0.202 0.880 KNOWN 35__ _ KNOWN 
32 52 46649°~«C«# 20.0  _-3,68 70.130 KNOWN ‘5 KNOWN 
Sos «nad nce App SES Se KNOWN oe Kon 
54 ca 55 56 0 95,0 -0.914 “1,010 KNOWN $8 KNOWN 
$5 36 55...57 She 110.0 2945 0,590 KNOWN 32 KNOWN 
So aepmiy Sra TES Se KNOWN be KNOWN 
S764 63_.75__ 80,0 “1,659 71.070 KNOWN ae -KNOWN, 
38 64 63 64 66 wo) -1.070 KNOWN 46 aH KNOWN 
te Bete cet ce ererery erty 32 Ue er 
‘ 73 = 70.83 o4 itis NOW 
on ak SATE Zalese tuoi 38 “Ecote ony 
oe Ey Soa te de Sear Seen Meee 56 Chaba tet 
43 “7 76 77 0 -0.914 0.710 KNOWN 62 KNOWN 
Pea ee Ste Ae Tele ‘steht: 64 KNOWN 
45 78 78°79 97 -0,976 8.427 64 KNOWN 
46 79 so 82 0 “3.317 70,630 KNOWN "i 70 KNOWN 
47 96 go 0 0 2.247 -2.140 KNOKN NOWN 71 KNOWN 
48 96 47° 83) Oo 31193 1.450 KNOKN 5 KNOWN 
49 ae 65 Bu oo peseee -2.060 KNOKN 72 KNOWN 
>0 Ag UA 0 -0,186 -0.830 KNOWN 67 102 9 KNOWN 
D4 23 6 31 99 “0.186 =0-420 KNOWN 7 0 KNOWN 
i arte ee rae ss assena tars KNOWN ee i 
>3 is pA 91 Oo aes 17,515 Boas KNOWN Ss : real KNOWN 
>4 t) ° 38. +300 K WN 
35 yh gaat . 120.0 aa 24.629 NOWN we ; spate 
eC eae “2390 now Fat oi a ao 
Sear sace oe eoca mevae? yer eae BES Stel be BAe Hee Known 
12 9 5. 607 4 41 oO % “0.12 
Bese eitestany ae ope =e 958 RKO KNOWN oe eR fiat ate Bet nen Enoue 
i oe “ac3a7 Sa238 know sown ee") bate Secnte 11:5309, «now 
62 oy rie or 0,0 ery Bteane KNOWN 104 60 36 0 1200 aaises P 
ee etry oy : SSE dS tte mh Se eee BTS TOMRNGUN KNOWN 
Xo Miers asa -0.961 <0. 40 KNOWN 69 68 67 6 100.0 2.965 BONN 
6382 8s Be 87 aera Sen Cet wont at ie eat, Se 1.884 
66 «100 66 87 1,999 -1. 00 KNOWN 3109184 75.0 -0.950 KNOWN 
ari cessigzeiecume aad. Seb arate Te th at 60.0 Tide te KNOWN 
en) =0.372 easene KNOKN $0 92 «9 ° 40,0 -0.250 NOWN 
BO SL KNOWN He kp ie eS -0,961 -0,620 KNOWN 
v240 now erm ooee ae = 
369 100, 70,961 =O. Lal 
comesmisamer Bete =1.39> -0 aa KNOWN 
PIPE FRO 100 66 87 105 -1,999 +900 KNOWN 
mM 6TO) ( 65 1 1010 38 -1,659 +290 KNOWN 
NODE NODE aren maa THETA 02101 0 id =0.372 -1.070 KNOWN 
i 2 ‘ Tee OME cererocAnTiRekemise So TO332 “ol2ea known 
16 1 NT Re = STAI WN 
1 6. FC us -- pis 
7 va) ae irk: Gree 135,0 RoLetlae ees RA CNCE 
A e 3 ane seneze 13540 aoe KNUAN tel Pipe FROM [0 
6 +0 « «97 
5 2 600. 135,0 30 1,113 N DIAM 
: ‘ 5 eee A 135.0 2.3746 seb 1.983 ge OVE NODE ache pein HAZEN (0) 
18 14 i 1800 60.0 +1065 KN 1.050 _ 1 2 BPs -c RESIS - 
3 12.0 0 43 0.13 OWN 0,677 1 OEFFICI TENCE = 
19 15 4000 540 26 0,580 16 16 ENT RF >TAlUS 
3 20.0 s 135 0.004 KNOWN 0.374 as 0 40 (DeLee? + vise 
5 16 5120. +0 6 2,608 17 1 00.0 n CHARGE -* 
ar eo Beet Men aate monn 480402 19.388 PR a tana ee ime = <meta te 
52 4 4 36. 1900.0 +0 °. 00 KNOAN 1,287 0.8 4 6 16.0 00.0 13 : 0.973 KNOHN 
104 32 +0 3400 55.0 +0337 : 2.447 +830 5 2 2 800.0 560 b KNOW 0.517 0 
55 36.0 oe 75 5.4078 KNUWN 1.579 4 3 4.0 16 135.0 2.5946 N 2663 +334 
55 32 4 36 1600.0 +0 KUM 8,458 5 2 $ $6 00.0 . 0.10 KNOWN +6360 2,7 
“y 0 135 N 0.2 457 18 14 0 1800 60.0 +1065 1+107 +700 
5° 34 rd Te Lorna +8 KNOWN +285 0.184 3 12.0 +0 155 0.1526 KNURN 2 0.714 
‘ ; 5 2000 0.0 11,466 2 19 15 2 4000.0 +0 KNOW +2590 1 
12.0 +0 ? KNUWN 7,440 3 1 0.0 5 155 0.0046 N 3 +445 
‘6 3200 5.0 5.964 51 6 $s 120.0 +0 KNUW 16722 
+ 9 36.0 a 55 KNOWN 3,848 5 & 5 0.0 6 54 155.0 2.1621 WHN 26615 +368 
20 m* 6 ies 1760.0 ) KNOWN 0,002 0.0 0 13 12.0 00.0 135. 0.230 KNOWN +150 16,871 
3 6 3400 75.0 KN 0,708 00% 52 4 3 1900.0 +0 0 KNOW 1.1530 
° 6 36.0 +0 las it WN 0.457 4 32 6.0 34 55.0 0.0537 N 4.9 744 
89 61 a. 5000.0 +8 KNOW 0.107 104 5 3 00.0 s 5 KNOW 9860S 
; 62 9 ’ > N 0.069 fa 4 $40 16 75.0 +4078 N 4764 +247 
6 6 2400.0 9-0 KNC 11.574 7 53 32 36 00.0 . 0 KNUAN +460 411 
8 16.0 . 65 OWN 467 5 +o 64 155.0 0259 +264 
7 7 3200 +0 ry 0.899 58 1 00.0 ' 0 Pens 630 
9 36.0 +0 135 KNOWN 0.580 34 5 6.0 20 0.0 0042 iN 10 +170 
10 7 2400.0 +0 KN 7.979 6 7 1 00.0 ’ 99 KNOWN 11720645. 
8 3640 10° “459 own 2 6 2.0 3200 7540 19999 4,903 3. 62 
9 10 16 42,0 1920.0. +#«©+»6 +0 KNOAN +007 il 9 36.0 17 20 55 0.7900 KNUAN 0.2 3.163 
1258 9 36 1920.0 040 spiel plots 90 48 2 16.0 60.0 Saat 9.1079 pytdea el Grlpree Sa 
103 9 0 4700 70.0 KN 1.957 30 6 3 3400.0 +0 KNOW +671 00 
52 16.0 a ON 6 6 6.0 45 0.0134 LJ 0 433 
14 10 3700 $050 KN 10.066 89 1 2 5000.0 +0 - KNOW +1670 
12 24.0 0 135 OWN 62 é 4.0 24 70 3.4556 N 2247 +108 
93 56 11 12 2400.0 10 KNUAN 19,948 6 Py 16.0 00.0 ‘ +0 0.04 KNOWN +762 14,685 
13 11 +0 2600 135.0 KN 11,812 7 7 36, 3200.0 5.0 ge KNOW 1.3480 
11 16.0 — UN 9 6.0 1355 0.1715 Nat 870 
15 60 800 135.0 KN 0.983 10 7 3 2400.0 +o KNOK e717 
12 16.0 ae 135 OWN 8 6.0 135 0.4261 4 +659 
3 1 “4 +0 2 18 1920. +0 581 
+ zs te sa. aaseale 135.0 Saat Ree ay . 9 ae sae : 60,0 b.062 aly wiser 4.004 
eee SC | . s . . 
46 62 +0 10400 14665 103 - 9 4700.0 2.0 21 KA 12,968 
14 16.0 +0 1 KNNUKN 52 16.0 . 60 5.652 OWN 8.367 
20 31 2400 10.0 0,961 14 10 2 5700-0 +0 8 KN 
15 16.0 0 KNOWN a1 4.0 135 0.054 Uw 
21 16 ar 500 135.0 27.08 93 12 2400.0 0 1 KN 
1 20.0 3000.0 KNOWN 0 58 12.0 155 0.4927 UMN 
26 16 800.0 135.0 29.043 13 it 2600.0 0 KN 
16 24,0 +0 KNOWN il 16.0 ° 135 0.0444 UMN 
27 20 1200 70,0 2.207 15 60 600.0 +0 KN 
16 20.0 0 KNUHN 12 16.0 135 1.405 ON 
22 21 3400 135.0 5 wh 0.507 34 13 4400.0 0 4 KN 
18 30.0 0 KNOWN 52 46.0 135 0.1065 AN 
24 17 1760 135.0 2.26 94 12 4 3200.0 +0 KN 
17 44.0 +0 KNOHN 1 15 6.0 1 0.585 Dt 
23 19 : 7000 135.0 1-57 = 46 62 10400.0 10.0 9 KA 
17 20 +0 KNOWN 9 14 16.0 . 1 0.003 JUAN 
92 51 +0 4500 135.0 2.670 20 31 2400.0 10.0 0 KA 
61 42.0 +0 KNUAN 1> 16.0 155 0.009 UMN 
25 18 7200 135.0 9.44 21 16 2 5000.0 +0 bd KN 
19 20.0 +0 KNOWN 2 3 16 0.0 135 0.319 UHM 
“5 20 . 1440 135.0 20.35 26 17 2 800.0 +0 6 KN 
iy 16,0 +0 13 KNUAN 2 16 20 4.0 70 0,6656 OmN 
41 20 51 20 1000.0 5.0 KNOW 2.359 27 16 20.0 1200.0 t 0 0.12 KNOWN 
95 51 +0 1700 135.0 N 14,82 22 21 ei 3400.0 35.0 12th KN 
21 20.0 +0 KNUAN 4 18 0.0 135 0.0222 URN 
28 22 Z 1760 135.0 1.325 24 17 4 1760.0 10 KN 
21 16,0 0 KNOAN 17 4.0 7 135 0.1527 VAN 
29 23 75 135.0 O21 23 19 000.0 +0 KN 
25 30.0 0.0 KNUKN +2102 17 20.0 135 0.0110 be 
32 22 ° 3300 50.0 2.072 92 51 4 4500.0 +0 KN 
22 16.0 +0 KNOWN 61 2.0 135 0.0068 baled 
44 28 305 135.0 260 25 18 7200.0 +0 KN 
25 16.0 0.0 KNOW +027 20 20.0 135 0.20 nN 
3 30 . 56 135, N 45 19 1440. 7) 21 
as ee Deets eee re trom age Bisa) let atea ei sesh EMS Est aN 
Red 24 . 3050. 135.0 0.8 95 51 2 1700.0 a) " , KN 3 
26 46.0 0.0 KNOMN +850 21 20.0 : 135 0,153 dee! 
38 25 ¥ 480 135.0 2.07 28 22 1760 ) e KN 
26 16.0 0.0 KNUAN +079 21 16.0 +0 13 0.0/6 UAN 
40 27 . 3050 75.0 Fe 29 23 750 560 4 KN 
26 16.0 +0 KNUAN hd 22 30.0 +0 5 0.079 MN 
42 30 29 is. 3300.0 135,0 KA 0.265 32 22 23 16 3300.0 0.0 ’ 1 KNOWN 
39 26 10 160 135.0 WKN 249) “4 2 28 +0 3050 135.0 16273 
29 16.0 0.0 KNUKN 1993 23 16.0 +0 1 0.02 KNQHN 
48 27 4800 70.0 0.7 35 30 5600 35.0 06 K 
31 16.0 +0 KNUHN 11 24 30.0 +0 135 0.40 MOAN 
ay oats ve 3840.0 70.0 aii 1,302 33° 25 6 3200.0 0 ayaa KauM 
49 30 +o 160 70.0 O4N 0.6 37 4 24 70 3050 135.0 +7457 by 
32 16.0 0.0 KNOMN +651 26 16.0 OU 0.02 Keown 
54 31 if 320 75.0 360 38 25 . 480 135.0 +0200 
32 22.0 0.0 KNUMN rome 26 16.0 0.0 0.40 KNOWN 
55 33 512 135.0 O64 40 27 : 3050 75.0 +4062 
33 30.0 0.0 KNOWN +450 26 16.0 +0 1,8 KNUAN 
56 34 a 33 75.0 2 42 29 “ 3300 155.0 18961 
6 42.0 00.0 nium +278 30 16 +0 0.40 KNOWN 
57 33 : 480 135.0 + 14 39 26 0 160 135,0 61 
3 30.0 0.0 KNOWN +408 29 16.0 0.0 KNOWN 
60 34 « 34 135, 3. 4 27 ‘4 48 70,0 
ee te gait Ravace 13500 Rene 1005 Hee ee pene asset 70,0 ei 
62 6 63 42:8 3680.0 135.0 KROHN 0.283 49 32 30 1600.0 cae KNOWN 
61 > 35 3 5600.0 50.0 KN 2.218 54 3 31 3200.0 1500 KNOW 
Ath ee Ft $0.0. 480040 anes ae ean 02788 ce agers 5120.0 a known 
63 66 2400.0 10 +0122 1.435 56 4 300.0 0 Kw 
Se ate Meat ate 2700.0 20.0 9.0442 KNOWN 0.666 37 33 33 4800.0" 135.0 sda 
64 6 : 000 +0 s 1 6.32 60 4 KN 
Rd 30.0 +o 6 KNUAN 6 5> aN 
66 3a J 2400 50.0 +5422 1.2 59 34 KN 
vv 12.0 0 6 KNOW +220 ue OWN 
70 66 ig 270 135.0 +7901 nN o. é 63 
7330 get Ee 2430 KNOMN 3.499 2 68 _# Pete 
65 7 . 2080 50.0 +1066 6 100 7 K 
3e 16.0 +0 9 KNUMN +109 3» NUHN 
71 9 67 2 2000.0 135.0 +1666 0.23 63 66 KN 
0.0 ‘ 0 KNOWN 2 36 AN 
73 ‘ 40 1760 50,0 10934 9 75 PEA 
2 12.0 0 1 KAU} #190 41 KAUAN 
72 39 368 135,0 +6727 in 4. 64 36 
68 st 39 Z4v0 40 ae 50. 0.0792 nay a 37 38 24 a 
57 1 00.0 o oy 1.120 66 00.0 KNOW 
76 42 a8 Tare 4800.0 she eee eaeun 1-941 70 a se 2700.0 ie aaown 
74 41 . 200 - 0.0 10739 0 69 38 rit 0.0 
m5 ak one Sete ERS mon Sieee ear a7a.a 380 oc 
a 45 ap] aes 3000-0 135.0 1019568 ean 0,357 3.642 71 op 67 2000.0 135.0 eat 
re OF Mew tiles LPC reryehee occtes oer 9.234 Aig Gale et 1760.0 50.0 RAOWN 
aR. AP ak jee Heese 50.0 RAGAN 5 430863 $. we Bee fie posae 
LM my ie 16.0 A asesateemansen Baoan 2.807 68 O57 39 4000.0 Pettis KUHN 
az 6a 16.0 8000.0 TOR KNOWN 760 42 ae 4800.0 +0 KNUAN 
o a6 a 16.0 eae. aeoe KNUMN ——A 50 - 2000.0 cae amos 
ae as Cas 16.0 aeog.d were KNUAN i Acar 2400.0 quate KNOWN 
4 . - « . Cul 
¥ ar ae see erate se Racin 192 Phd Fe ee 1.3995 Knpxes 
ar 00.0 U 6 ———— 2 " 
el et or kroan 738 as 135.0 kvoan 
50 ere 600.0 +0 KN 97 6 KA 
eos “ fact gain. _ai0st KNOWN se oscunsd RMOWN 
43 16. +0 * 2 KNOWN 
31380 Mee aisaate tate known 8 ‘moan 
so 24, idgece sabniesece KN “7 u KN 
te aa bY ate 3000.0 ane 83 pe knuan 
a? 2 59 2.0 a 135 HN a7 6 UMN 
% od 54 24.0 arty co KNUHN Bs 48 * KNOWN 
ee a ie ee ee cwocn 
98 58 ° yoo0. 130.0 +o4ae beled 53 * 
$s 12.0 90.0 * 0 KNOM 84 49 KNUKN 
103 se 8? 12.0 ae a3sc8 ateae Known a 59 = KNOWN 
12.0 14 ne 50. 0.432 KNOAN bd 50 ‘ KAUMN 
00.0 +0 ‘ KN - 91 5 3 KN 
60,0 8.1481 ON 8? 2 59 Own 
3.3922 KNOWN 65 54 KUEN 
KNOMN 3e 55 KNUAN 
81 sy as KNOW 
nw 
98 58 ™ 
10 6s 64 KNOAN 
2 66 67 KNQHN 
KNOWN 
KANON 
KNOAN 
KNUAN 


TABLE SHS-45 TABLE SHS-46 


STUDY DAY: 1966 OPERATION STUDY DAY: 1966 OPERATION 
NEW 36" PIPE AT NODE 4 NEW 36"PIPE AT NODE 4 
ALL PIPES IN SERVICE PIPE 50 OUT OF SERVICE 
NUUE CONNECTING PIPE ELEVATION =~ CONSUMPTION = SIATUS TUT HEAU - STATUS PRESSURE HEAD NUDE CUNNECTING PIPE ELEVATION - CONSUMPTION = STATUS TOT HEAU ~ STAIUS PRESSURE HEAD 
NUMBERS INVERT FI crs MGD CONS FI Heu HEAL ELEVATION tI NUMBERS INVERT FI crs MGD CONS FT HeU HEAD ELEVATION FT 
4 2 46°37" 6 115.0 72.046 -1.320 KNOWN 241.9 126.9 1 Le: 37 8 112.0 -2.046 1,320 KNOWN 242.0 127.6 
2 1 —4__o _40,0 _=0,914 =0,590 KNOWN 246.9 186.5 2 aE ei, Ae a 60.0 70.914 -0.590 KNOWN 24/2 187.1 
3 [a ae ee) 40,0 -4,789 -3.090 KNOWN 243,0 205.6 ss Fe eae 40,0 =4.789 =3,090 KNOWN 240.6 206.2 
‘ D1 50 52 104 110.0 75.239 -3.380 KNOWN 24/.2 137.5 4 51 50 52 104 110.0 -5.239 -3,380 KNOWN 245.9 133.9 
5 Lf tien See Ea pe KalGt 0. 2d SO KNOMN =<" 243,9. 0 Se = 1 5 51 53 55 0 140.0 ~1.101 -0.710 KNOWN 240.0 100.0 
6 bn Oo ae | 40.0 0,682 -0.440 KNOKN 246.1 208.1 6 Ce ae ee ee ee ee EE ——————E Ee a 
7 8) oP a 95.0 70,450 -0,290 KNOWN 249,2 154.5 7 a a 92,0 -0.450 -0.290 KNOWN 24y./ 154.7 
8 SS Sa, 30.0 27.460 17,845 250.0 KNOWN 220.0 8 8 10 9 0 30.0 25.034 16,151 25u.u KNOWN 220.0 
9 il 7 abe 80.0 71.629 -1.180 KNOWN 250.2 170-4 = ee eh L ss Nd 60.0 71.629  -1,.180 KNOWN 250.4 120.4 
10 9103 9 0 100.0 9.889 6.380 KNOWN 255.9 153.9 10 9103 0 9 100.0 9.889 6.380 KNOWN 255.9 153.9 
14-1493 15 9 50,0 = 347 =9,740 KNOWN 244./ 194.7 lt 1493 23D 50,0 71.147 -0,740 KNOWN 242.2 195.4 
12 14 15 34 0 60,0 71.519 -0.980 KNOWN 25,9 170.3 12 14.15.34 9 B80. $4519 = 980 KNOWN, 251.9 17419 
13 16 50 90 15 123.0 -3.426 =2,210 KNOWN 249.4 124.4 13 16 50 90 415 125.0 -3.426 -2.210 KNOWN 251.4 126.4 
14 17) 2-46 ~~ 6 ____30,0-__=1-829_=1.180. KNOWN 232.9 205.9 14 17) 2) 46 in 30.0 -1.829 1.180 KNOWN 234.4 204.4 
1b 16 20 b) a 20,0 0.186 -0.120 KNOWN 241.4 221.4 15 4 SM 1 SI 20.0 -0,186 -0,120 KNOWN _241,/ _ 221.7 
16 19 20 21 26 20.0 70.186 -0.120 KNOWN 240.8 220.8 16 i9) $20) Cee a6 20,0 70-186 -0.120 KNOWN 241.0 221-0 
17 pet oT eee Ee ET a a 17 20722: $24) (28 20.0 71,596 1.030 KNOWN 241.2 221.5 
18 10 22 92 0 40.0 “0.914 0.590 KNOWN 2474¢ 207.47 18 10_ 22-92 9 4 a 914 0.590 NORM PER ee 
19 ee mf 20.0 70-186 -0.120 KNOWN 23/,8 217.8 19 24 25 45 0 20.0 0.186 -0.120 KNOWN 238.0 218.0 
20 Cy er | fe | ee cece Yee temeweee eur PC meet ae FY Se +) | ee 7 2 217.7 20 26 25 41 0 20.0 -0.744 -0.480 KNOWN 23/69 217.9 
21 a 20.0 70.372 -0.240 KNOWN 236.0 216.0 21 27 98 oe Sg 20.0 -0,.572 -0.240 KNOWN __236,U 216.0 
22 9S) 29) S20 a 20.0 70.186 -0.120 KNOWN 235.5 213,43 22 93 25) 132. 6 20.0 70.186 -0.120 KNOWN 235.1 21364 
23 cd RET ES 20.0 =1.472 0.950 KNOWN CRA EE 23 28 29 44 «6 20.0 71.472 -0.950 KNOWN 231,0 211.6 
24 35 33 20 0 20.0 72.728 -1,760 KNOWN 215./ ' 193.7 24 35° $3... _n__9- 20.0 22,778 23.760 KNOWN 245,80 9S 
25 35°37 0 20 20,0 70.976 -0.630 KNOWN 215.4 193.4 25 35 37 0 0 20,0 -0,976 -0,630 KNOWN 212,90 192.8 
26 37. 38. 40 42 20.0 0.387 -0.250 KNOWN cpIh Fe Ea We I 26 37) 38 640 «642 20.0 -0.387 -0.250 KNOWN 215.35 193.3 
27 3839 ol 20.0 71,752 -1.130 KNOWN 212.9 192.3 22 Sa. .29 ing 20.0 =1.752 =1.130 KNOWN 211./ 194.7 
268 $2.53 48 0 29.0 71.564 -0.880 KNOWN 229.0 204.6 28 $2.33 48 0 25.0 71.364 -0.880 KNOWN 228.4 203.4 
29 40.89 9 0 20.0 =0.202 -0,130 KNOWN 213.9 7 193.3 = 29 40 39 0 90 20,0 =0.202 0,130 KNOWN 212,/ 192.7 
So 4442 43 0 20.0 73.689 -2,380 KNOWN 229.3 209.3 50 44 42 43 9 20.0 -3.689 -2.380 KNOWN 229.2 209.2 
SL 46 48 49 0 40,0 71.566 -1,010 KNOWN 232.9 195.9 $1 46 48 49 0 40,0 -1.566 -1,010 KNOWN 234.0 194,0 
$2 22 53.49 54 __ 95 5) 70,914 0.590 KNOWN a eek ee $2 52 53 49 54 92.0 70.914 -0,590 KNOKN 24u.9 145.9 
$3 5455 56 110,0 -2.945 -1.900 KNOWN 23/62 127.2 53 54 55 56 9 110.0 =2,945 -41,900 KNOWN 234.1 124.4 
34 28 55 57 60 7>.0 71.659 -1.070 KNOWN 232.8 160.8 34 5B 55 57 60 75.0 =1.659 -1,070 KNOWN 235.4 158.4 
35 mb... 27 42. 61. £0..0 =1.659 -1,070 KNOWN 235.2 = 153.1 —s $5 36 57 62 «61 80,0 71.659 -1.070 KNOWN 230,¢ 150.2 
36 62 63 75 0 80,0 -1.286 -0,830 KNOWN 23e.2 152.2 36 62 63 75 0 80,0 -1.286 -0.830 KNOWN 229.4 149.4 
$7 61 63 64 66 75,0 -1.286 -0,830 KNOWN 228./ 153.7 $7 61 63 64 66 75.0 -1.286 -0,830 KNOWN 222,86 150.8 
38 64 2069 4665 —_ 460.0 _=1,472 =0,950 KNOWN 219,08 SA $8 64 70 69 65 60,0 -1.472 0.950 KNOWN 217.0 157.0 
39 40 71 73 «72 20.0 -1.176 -0.760 KNOWN 224.2 204.2 ey RG 20,0 -1.176 -0,760 KNOWN 221.5 204.3 
40 4108 0 OO 20.0 71.101 -0.710 KNOWN 216.0 196.6 40 71 68 9 0 20.0 71,101 -0.710 KNOWN 215.8 193.8 
41 (A RS Ee 20.0 =0.914 -0,.590 KNOWN 231.9 161.8 41 75 73 76 74 70,0 0.914 -0,590 KNOWN 228.9 158.9 
42 72 76) 7F 40,0 1.8645 1.190 KNOWN 231.8 191.8 a2 72 76 27 og 40,0 1.845 1,190 KNOWN 226.9 188.9 
43 67 102 L) 0 20.0 70.976 0.630 KNOWN 219.2 199.2 43 67 102 0 0 20.0 70.976 =0,630 KNOWN 216.9 196.3 
44 22) 76-29. 97 50.0 -3.317 -2.140 KNOWN 225.0 = 173.6 44 77 78 79 «97 50,0 -3,317 -2.140 KNOWN 222,/ 172.7 
45 78 80 62 0 40,0 2.247 1.450 KNOWN 250.2 190.2 eee | eas wa a Me 40,0 2.247 1.450 KNOWN 229.2 189.5 
46 79° «60 0 0 60.0 “3.195 -2.060 KNOWN 22.9 160.8 46 79 «80 0 0 60.0 73.195 -2.060 KNOWN 220.0 160.0 
47 96 47 83 0 40.0 -1.286 -0,830 KNOWN 241.2 201.5 47 96 47 B83 0 40,0 71,286 -0,830 KNOWN 241,93 201.3 
48 96 85 88 0 70,0 =0,186 -0.120 KNOWN 242.2 172.2 46.96 65 BA 70.0 -0.186 -0.120 KNOWN 242.0 172.0 
49 85 86 84 9 110.0 0,186 -0,120 KNOWN 240,/ 130.7 49 65 86 84 0 110.0 -0.186 -0.120 KNOWN 240.4 130.4 
>0 47 68 3199 60.0 6.153 3.970 KNOWN 244,¢ 184.2 50 47 68 31 99 60,0 6.153 3.970 KNOWN 244.0 184.0 
D1 23 45 540) 43 20,0 -17,515 -11.300 KNOWN 236.9 216.8 51.2345 44 20,0 -17,515 -11.300 KNOWN 237.0 247.0 
22«:103 «34 «948 60,0 29.012 18.718 253.9 KNOWN 173.9 52 103 34 91 0 80.0 22,110 14.264 253.9 KNOWN 173.9 
23.86 0 2 o 120.0 CAL FE ee KNOWN 239.35 119.3 53 86 0 v] 0 120,0 0,914 0,590 KNOWN 239.0 119.0 
24 67 0 b) 0 120.0 72.030 1,310 KNOWN 236.¢ 116.2 o4 Be 9 Oo 120.0 2,030 -1,310 KNOWN 235.9 4115.9 
>5 «104 60 36 « 60,0 20.704 13,358 250.2 KNOWN 190.4 55 104 60 36 0 60,0 30.235 19,505 250.1 KNOKN 19064 
56 SK Wee 100.0 0,636 0.410 KNOWN 232.4 132.4 26 74 0 OD 100.0 0.636 0,410 KNOWN 229.2 129.5 
27 69 68 67 0 25.0 71.472 -0.950 KNOWN 216.98 191.8 aE Y! _69 68 67 25.0. 1.472 -0,.950 KNOWN 215.9 188.9 
28 12 93 81 0 75.0 -0.387 -0.250 KNOWN 240.2 171.2 5B 12 93 61 0 75.0 70,387 -0.250 KNOWN 246.9 171.5 
1 eS ee Se 60,0 =0,387 -0,250 KNOWN _ 248.8 188.3 °° 31 91 81 0 60,0 70.387 -0,.250 KNOWN 248.2 186.2 
60 cr en 40,0 70,961 -0,620 KNOWN 240.8 200.6 60 13. fh 40.0 =0.961 =0.620 KNOWN ry) eas 204.0 
61 30 692 0 0 180,0 70,682 -0.440 KNOWN 247,68 67.8 61 $0 92 0 0 180.0 -0,682 -0.440 KNOWN 248,¢ 68.2 
Geo Bs 294 d 45.0 70.961 -0,.620 KNOWN 248.0 203.0 62 89 94 #9 0 45,0 70,961 -0,620 KNOWN 248,9 203.9 
63 29: 99:«98 =O 100,0 71.395 -0,900 KNOWN 229.2 129.2 63 59 99 98 9 400,0 __=1.395 =0.900 KNOWN 22b.¢ 128.2 
64 97 $6 98 0 90,0 71.999 -1,290 KNOWN 226.2 138.2 64 97 36 98 0 90,0 71.999 -1,290 KNOWN 227.4 137.4 
(1 Se “EY SET 1n2.0 71.659 -1,070 KNOWN 239.u 134.0 65 62 63 84 87 103,0 “1.659 -1.070 KNOWN 238.7 133.7 
66 100 66101 0 60.0 70.372 -0.240 KNOWN 229.3 165.3 -.-66- 100. 66 101 9 __60,0 __=0.372 -0,.240 KNOWN ____222,4 162.4 
67 65 102 101 0 60.0 0.372 -0,240 KNOWN 219.8 159.8 67 65 102 101 0 60,0 “0,372 0.240 KNOWN 216.9 156.9 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STAIUS == DISCHARGE -= PIPE FROM TO DIAMETER LENGTH HAZEN (C) RESISTENCE = STATUS == DISCHARGE -= 
NODE NODE INCHES _ FEET COEFFICIENT R=F(Dst eC) HES CFS MGD NODE NODE INCHES FEET COEFFICIENT R=F(DsL+C) Res CFS GD 
ns é a 16.0 4000.0 55.0 2.8046 KNOWN 1-301 0,839 1 2 1 16.0 4000.0 55.0 2,8046 KNOWN 1,300 0.839 
14 1s 1 12.0 1600.0 20.0 312/93 KNQAN 1.500 1.007 16 15 nt 12,0 1800.0 70,0 3.2793 KNOWN 1.712 i.i04 
17 1 14 12.0 4800.0 70,0 8.7448 KNOWN 0,815 0.526 SS ee ee eS eee ea 20.0 8.7448 KNOWN 0.966 0,625 
3 2 3 16.0 800.0 70,0 0,3590 KNOWN 1,620 1.045 3 2 3 16.0 800.0 70.0 0.3590 KUHN 1,691 1,091 
4 Ce) 24.0 1600.0 60.0 0+1326 KNOWN 31835 2.474 4 6 2: 24.0 1600.0 60.0 0.13526 KNOWN 3.906 2.520 
5 6 3 36.0 1800.0 60.0 0.0207 KNUAN 13,241 6.543 Sees) é =. & 36.0 1600.0 60,0 0.0207 KNUWN 13,602 8,776 
2 3 14 12.0 4000.0 65.0 8.3581 KNOAN 1.082 0.698 2 3 14 12.0 4000.0 65.0 8.3581 KNOWN 1.206 0,778 
=.) eS SL eS a eee be Lr 70.0 9.7751 KNUAN 21503 1.615 18 s 15 20.0 5120.0 70.0 0.7751 KNOWN 2,568 1.670 
19 3 16 30.0 5400.0 60.0 0.1509 KNUAN 65487 4,185 19 3 16____3o.0 5400.0 _60.0 0.1509 KNOWN 6.709 4,329 
51 4 5 12.0 1900.0 55.0 5.4078 KNOKN 0.879 0,567 51 4 5 12.0 1900.0 55.0 5.4078 KNOAN 01846 0.546 
5015 4 36.0 3400.0 25.0 9.0259 ANUWN 101095 _6,513 50 1s 4 36.0 3400.0 0.0 99.9999 KNOAN 0.000 0.000 
52 4 32 36.0 1600.0 70,0 0.0138 KNUAN 19.4163 12,363 ae | eee ec 5) 36.0 1600.0 _70,0 0.0138 KNQAN 
104 55 4 36.0 6400.0 134.0 0.0166 KNUAN 154186 9,797 104 55 4 36.0 6400.0 134.0 0.0166 KNOWN 24,410 15,748 
an 32 aS 14.0 2000.0 75.0 0.7900 KNUAN 1.122 9,724 53 se 5 16.0 2000.0 75.0 0.7900 KNOWN 1,095 0.706 
58 5 34 12.0 3200.0 55.0 9.1079 KNOWN 0.901 0,581 58 Risa! 12.0 3200.0 55.0 9.1079 _ KNOWN _0.840 0,542 
6 ? 6 36.0 1760.0 75.0 0,0134 KNOWN 12.122 7.821 6 7 6 36.0 1760.0 75.0 0.0134 KNUAN 9,992 6.446 
11 eo 16.0 3400.0 _ 4540 314556 KNUAN 0.750 0.484 11 9 6 16.0 3400.0 45.0 3.4556 KNNUAN 0.655 0.423 
90 13 6 36.0 5000.0 70.0 0.0432 KNUAN 6,317 4.075 2 80: Jee 6 36.0 5000.0 70,0 0.0432 KNUAN 91248 5,966 
30 6 61 24,0 2400.0 65.0 0.1715 KNUAN 1.288 0.831 30 6 61 24.0 2400.0 65,0 0.1715 KNOWN 1,693 1.221 
a) 6 62 14,0 $200.0 20.0 2.6763 KNUAN 01142 0,092 89 62 6 16.0 3200.0 50.0 2.6763 KNOWN 0,164 0,106 
8 8 7 36.0 2400.0 75.0 0.0183 KNOWN 6.263 4,041 a 8 Te Seely. 2400.0 75.0 0.0183 KNOWN 4.313 2.782 
7 9 7 36.0 1920.0 60.0 0.0221 KNOWN 6.309 4,070 7 9 7 36.0 1920.0 60.0 0.0221 KNUMN 6.104 3.938 
10 818 42.0 1920.0 20.0 0.0078 KNOWN 22.397 23,8604 10 6 18 42.0 1920.0 70.0 0.0078 KNOAN 20,686 13,346 
9 10 9 36.0 4700.0 60,0 0.0D41 KNNUAN 9,906 6,391 wert) Aoi) 36.0 4700.0 60.0 0.0541 KNQHN 9.600 6,195 
12 9 58 16.0 3700.0 45.0 3.7605 KNUAN 1,018 0,657 12 9 58 16.0 3700.0 45.0 3.7605 KNOWN 1,011 0.652 
A03_ 52 10 24,0 2400.0 45.0 0.3586 KNUHN 0,047 0,011 103 10 52 24.0 2400.0 45.0 0.3386 KNOWN 0,212 0.137 
14 12 11 12.0 2600.0 45.0 10.7268 KNOWN 0.705 0.455 14 12 5 & SY 2600.0 45.0 10.7268 KNOWN 0.780 0.503 
93 58 it 16.0 800.0 45.0 0,8131 KNUKN 1.403 0.905 93 58 12 16.9 800.0 45.0 0.6131 KNOWN 1.328 0,657 
13 4a 40 16.0 4400.0 45.0 4.4720 KNOWN +961 _0.620 13 11 60 16.0 4400.0 45.0 4.4720 KNUAN 0,961 0,620 
15 12 13 48.0 3200.0 110.0 0.0030 KNURN = 22,216 14,333 35 42 13 48.0 3200.0 110.0 0.0030 KNOXN 15,520 10,013 
34 52 12 48.0 10400.0 110.0 0.0096 KNUHN 244440 15,768 34 52 12 48.0 10400.0 110.0 0.0096 KNOWN 17-823 11.499 
04 a8 62 16.0 2400.0 50.0 2.9073 KNOWN 0.819 0,528 94 13 62 16.0 2400.0 50.0 2.0075 KNOWN 16142 0,737 
46 14 31 16.0 5000.0 60.0 2.9845 KNUAN 0.068 0.044 J) 2 eee ee ee ee 60.0. 2.9845 KNORN 
20 1> 16 20. 800.0 7040 0.1211 KNUAN 2.317 1.495 20 1> 16 20.0 800.0 70.0 0.1211 KNUAN 
21 ie 24.0 1200.0 50.0 0.1595 KNGWN 41922 1,240 21 1/ 16 24,0 1200.0 50.0 0.1393 KNOWN 
26 16 20 20.0 3400.0 70,0 0,5147 KNUAN 2.616 «1,688 7 26 16 20 20.0 3400.0 70.0 NOW. 
27 16 21 30. 1760.0 40.0 0.1042 KNUAN 7,925 5,413 27 16 21 30.0 1760.0 40,0 0.1042 KNOWN 
22 oS Tr FA ACE 20.0 0.0226 KNUNN 21,088 13,605 22 18 17 44.0 7000.0 70.0 0,0228 KNOWN 
24 17 19 20.0 4500.0 7040 0.6613 KNOWN 2.423 1,563 Ps LT) 20.0 4500.0 20.0 0.6813 KNQKN 
23 17 51 42.0 7200.0 70.0 0.0294 KNUMN 15,147 9.772 23 17 51 42.0 7200.0 70.0 0.0294 KNUAN 
92 8 20,0 1440.0 65.0 0.2500 KNOWN +606 0,394 92 61 18 20.0 1440.0 65.0 0.2500 KNOWN 
25 19 20 16,0 1000.0 70,0 0.4488 KUAN 0.155 0.100 eh 19 20 16.0 1000.0 70.0 0.4488 KNUAN 
45 19 51 20.0 1700.0 70.0 0.2574 KNNUAN 2,062 1,343 45 19 51 20.0 1700.0 70.0 0,2574 KNOWN 
41 20 51 20.0 1760.0 70.0 0.2665 KNUAN 2,027 4,308 41 20 51 20.0 1760.0 70.0 0,2665 KNOKN 
95 21 22 16.0 750.0 50.0 0.6273 KNOAN 2,196 1.417 (ee + ee 16.0 750.0 50.0 0.62735 KNOWN 
28 21 23 30.0 3300.0 40.0 0.1953 KNOWN 5.357 3,456 28 21 23 30.0 3300.0 40.0 0.1953 KNOAN 
29 22.23 16.0 3050.0. 60.0 1.8206 KNOAN 0.957 0,647 29 22 23 16.0 3050.0 60.0 1.8206 KNOAN 
32 22 28 16.0 5600.0 60.0 3.3427 KNUAN 1,053 0,679 32 _22 _28 16.0 5600.0 40.00 = Se 84e7: — — — KNDHNS = 
44 2s 30 30.0 3200.0 50.0 0.1253 KNOWN 4.841 3.123 44 23 30 30.0 3200.0 50.0 0.1253 KNOAN 
i LE LY 25" 16.0 _3050,0_ 70.0 1.3089 KNUAN 0.425 0,274 35 24 25 16.0 3050.0 70.0 1.3689 KNOWN 
33 28 24 16.0 4800.0 75.0 1.8961 KNOWN 3,153 2.034 a5 ag 24 14.0 4800.0 75.0 1.8961 NOW 
37 26 25 16.0 3050.0 70.0 1.3689 KNOWN 0,552 0,356 37 26 25 16.0 3050.0 70.0 1,3689 KNOWN 0.605 0,394 
3h 26 27. 16.0 3300.0 70.0 1.4611 KNOWN 1,029 0,664 2 38 26 27 16.0 3300.0 70,0 1.4811 KNUHN 1,029 0.664 
40 26 29 16.0 1600.0 70.0 0.7161 KNUAN 0.924 0,596 40 26 29 16.0 1600.0 70.0 0.7181 KNUAN 0.924 0,596 
42 30 26 16.0 4800.0 70.0 2.1543 KNUAN 2.892 1.866 42 30 26 16.0 4800.0 70.0 2.1543 KNOWN 2.946 1.904 
a LE tet, 16.0 3840.0 70.0 1.7234 KNUAN 0.722 0.466 39 29 27 16,0 3840.0 70.0 1.7234 KNOWN 0.722 0,466 
48 31 28 16.0 1600.0 75,0 0.6520 KNOWN 34463 2,235 =< 8 ieee ye 16.0 1400.0 75.0 0.6520 KNOWN. 3.257 2.101 _ 
43 51 30 16,0 3200.0 50.0 2.6763 KNNOAN 43 5% 30 16,0 3200.0 50.0 2.6763 KNUAN 1,773 1.144 
bE TE ARE I 22.0 5120.0 7540 0.4269 KNUAN 49 32 31 22.0 5120.0 75.0 0.4289 KNUMN 4.479 2.890 
54 32 33 30.0 3300.0 70.0 0.0694 KNUAN 54 S23 3o.0 Nun 
55 3s 34 12.0 4800.0 60.0 11,6506 KNUAN 55 33 34 12.0 4800.0 60.0 11.6306 KNOHN 0.146 
56 33__ 3530 3400-0 70,0 _0.0/15 —SNONN 56 3s 35 30.0 3400.0 70,0 0.0745 KNOWN 5.616 
57 34 35 16.0 4800.0 80.0 1.6827 KNUAN = Cy ees | EC 16.0 4800.0 -A0.0- 1.6827 KNOWN 0.910 
60 55 34 16.0 3680,0 50,0 3.0778 KNUMN 60 5> 34 16.0 3680.0 50.0 3.0778 KNUAN 1,610 
a er ie 63 12.0 5600.0 50.0 19,0122 NOW. 59 34 63 12.0 5600.0 50.0 19,0122 KNOWN 0.319 
62 so 36 30.0 1800.0 70.0 0.0576 KNUAN 42 32 36 30.0 1800.0 0.0 ANQWN 3.371 
61 3> 37 16.0 2400.0 70.0 1.0771 KNUAN 61 35 37 16.0 2400.0 70.0 1.0771 KNOWN 1.378 
100 32 66 12.9 2700.0 — 40.0 6.5422 KivdN 1,096 100 3> 66 12.0 2700.0 60.0 6.5422 KNOKN 0.707 
63 36 7 12.0 2000.0 50.0 6.7901 KNOAN = 36___37 12.0 2000.0 50.0 6.7901 KNOWN 
75 36 41 30.0 2400.0 70.0 0.0504 KNUAN 75 36 44 30.0 2400.0 70,0 0.0504 KNOWN 2.084 
64 37 6136 00 0S es, KNU@N 64 3/ 38 12.0 2700.0 50.0 9.1666 KNUAN 0,634 
66 37 66 12.0 2700.0 50.0 9.1066 KNUAN 66 3 66 50,0 211666 KNOWN 0.374 
70 ay 38 20.0 2080.0 40.0 0.8867 KNUAN 70 39 38 20.0 2060.0 40.0 0.8867 KNOWN 1.517 
—69__ 3H 52 416.9 2000.0 50.0 __1,6/27_____ KWUWN _1, 386. 69 38 57 16.0 2000.0 50.0 1.6727 KNOWN 0.894 
65 38 67 20.0 1760.0 60,0 0.3944 KNOWN 65 38 67 20.0 1760.0 60.0 0.3244 __ KNOWN. 
71 39 40 12.0 3680.0 50,0 12.4937 KNUAN 0.761 0,494 71 39 40 12.0 3680.0 50.0 12.4937 KNUHN 0.494 
73 41.39 __24.9 _4000.0 _4n.0 0.7047 KNUAN  _3,624 2,338 73 41 39 24,0 4000.0 40,0 0.7017 KNOWN 2.340 
72 42 39 12.0 4800.0 16.2962 KNUAN 0.663 0.428 22 42 39 12.0 _ 4600.0 20.0 16.2962 KNOWN 0.426 
68 5/ 40 16.0 2000.0 1.1938 KNUAN 0.339 0.219 68 57 40 16.0 2000.0 60.0 1.1938 KNUHN 0.219 
76... 22 41_ 36.0 2400.0 0.0208 KNQ AN 0,522 O.336 76 42 41 36.0 2400.0 70,0 0,0208 KNOWN 0.435 
74 56 41 16.0 3000.0 1.3464 KNUAN 0,636 0.410 74 ~ 16.0 3000.0 70.0 1.3464 _ KNOWN 0.410 
77 42 44 12.0 6500.0 22,0677 KNUAN 0.584 0,377 77 42 44 12.0 6500.0 50,0 22.0677 KNUAN 0,326 
67 43 57 12.0 3400.0 11,5432 KNUAN 05426 0,275 67 4s 57 12.0 3400.0 50.0 11.5431 KNUHN 0,275 
102 67 43 20.0 1600.0 0.3222 KNUAN 1-402 0.905 ace 67 43 20.0 1600.0 60,0 0.3222 KNOWN _1,402 
78 4> 44 16.0 8000.0 1.8560 ANUAN 1-978 1.276 78 45 44 16.0 8000.0 100.0 1.6560 KNOWN 2,015 1,300 
79 44 46 16.0 9600.0 4.3089 KAU AN 0.799 0.515 79 44 46 16.0 9600.0 70.0 4.3085 KNOWN 0,782 0,505 
97 64 44 16.0 2400.0 2.0075 KNUAN 1.553 1,002 97 64 Ct eee veel 2400.0 50.0 2.0075 KNOWN 1.579 1.019 
80 4> 46 16.0 9600.0 1,8672 KNOAN 2.394 1,545 80 4> 46 16.0 9600.0 110.0 1.8672 KNUAN 2.411 91.555 
62 6> 45 16.0 6240.0 a eee CT ae ae | B2 6> 45 16.0 6240.0 80.0 2.1875 KNUHN 2.178 «1.405 
96 46 4) 16.0 900.0 0.651u KNUAN 1,051 0.676 96 | ee y See ee he 900.0 St 0.6510 KNQAN 4.092 0,679 
47 Du 47 12.0 2400.0 6.8309 KNUAN 0.603 0.389 47 50 47 12.0 2400.0 55.0 6.8309 KNOWN 0.606 0.39% 
83 4/ 65 120-5008. 8 Sh Sa NDIA, 8 RBA 2 022 83 47 65 12.0 5600.0 55.0 15.9588 KNOWN 0,371 0,240 
85 48 49 24.0 2400.0 130.0 0.0476 KNUAN 6,548 4.224 85 46 49 — 24:0 2400.5 350. eG ROW 61596 4,256 
85 50 48 24.0 2240.0 150.0 0.0444 KNUAN 7,784 5,022 86 50 48 24.0 2240.0 130.0 0.0444 KNUAN 7.834 5,054 
86 49 53 16.0. 11500.0 130.0 1.6421 KNUAN 0.915 0.590 _ 2 86 49 53 16.0 11500.0 130.0 1.6421 KNUAN 0.915 0.590 
64 49 65 24.0 3600.0 130.0 0.0/14 KNOAN 5.447 3.514 = 388 49 65 gaan 600.0 130.0 0.0714 ANUAN 51496 3,546 
31 5y 50 24.0 3000.0. 45.0 0.4235 KNUAN 3.395 2.190 31 59 50 24.0 3000.0 45.0 0.4235 KNOWN 3.479 2.245 
99 50 $x 300 6000.0 "80,0 11,3642 KNUaN 23167-07892 99 50 63 12.0 6000.0 80,0 11,3645 KNUWN 1.193 0.770 
91 52 59 24.0 2400.0 45.0 0.3580 KNUAN 4,555 2.939 91 52 59 24.0 2400.0 45.0 013586 KNOWN 4,572 2,950 
87 6> 54 20.0 16000.0 130.0 0.7707 KAUAN 2,050 1,310 87 65 54 20.0 16000.0 130.0 0.770/ KNUAN 2.030 1.310 
36 52 64 16.0 3000.0 50,0 2.5091 KNUAN re 36 o> 64 16.0 3000.0 50.0 2.5091 KNUAN 3,287 2.120 
a1 og 58 12.0 600.0 45.0 3.3002 ANUAN 0,773 0,499 81 59 58 12.0 800.0 45.0 3.3005 _ KNUAN _0.705__0,455 
98 63 64 12.0 2400.0 50.0 8.1481 KNuaW 0.329 0,212 98 63 64 17.0 2400.0 50.0 6.14681 KNUAN 0.292 0.168 


tot ee 67 22.0 1400.0 60.0 3.3922 KAN 1.305 0,842 _ 101 66 67 12.0 1400.0 60.0 3.3922 KNUAW 1.303 0,844 


TABLE SHS-47 
STUDY DAY: 1966 OPERATION 
NEW 36" PIPE AT NODE 4 
PIPE 50 REHABILITATED 


TABLE SHS-48 
STUDY DAY: 1966 OPERATION 
UNKNOWN PIPE SIZE AT NODE 4 


— 


AD 
ia 


NUDE CONNECTING PIPE ELEVATION ~- CONSUMPIION = STATUS TO1 Heau ~ STAIUS PRESSURE HEAD NUDE CONNECTING PIPE ELEVATION = CUNSUMPIION = SIATUS TO! HEAU = STAIUS PRESS 
URE HE 
z CONS  _FT_We0 HEAD ELEVATION bf NUMBERS INVERT FT crs MGD CONS FT Heu HEAD ELEVATION 
1 A068) 7) 710 115,0 =2,046 1,320 KNOWN , 241,90 126.8 1 a Ky aa 115.0 -2.046 1.520 KNOWN Rae ae 1i7-4 
2: ee ey Ee 40.0 = : aT eS a AAS 2 Lous ae ay 60,0 “0.914 0.590 KNOWN 232.2 172.5 
3 pn ne pee 40.0 +4.789 -3,090 KNOWN 242.2 205.5 = ee Aer 40,0 -4.789 -3.090 KNOWN 23i.u = 191.0 
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aL 14 93) 14 0 50.0 71.147 -0.740 KNOWN 244.u 194.9 11 a¢ 08: 48 n 50.0 -1.14/ -0.740 KNOWN 262.2 212.2 
12 24°.35...445 9 a0,0 71.519 -0.980 KwOwe 242.1 165.1 12 Ve hot oan 80,0 71.519 -0.980 KNOWN 265.4 1863.4 
13 16 50 99 15 125.0 -3.426 -2.210 KNOW 242.0 117.6 13 16 30 90 15 125.0 73.426 -2.210 KNOWN 262.4 137.4 
14 17-2 46 0 On 30.0 -1,829  -¥.180 XNOwN 25/60 207.0 14 17-2 46) 0 30.0 71.8629 -1.180 KNOWN 254.9 224.9 
15 $8: 20.9. 0 20,0 -0,180 -0,120 KNOWN CR WN eee i ee 15 £8) 1207 10) 8 20,0 70.186 -0.120 KNOWN 25/,u 237.0 
16 19 20 21 26 20.0 -0.186 -0.120 KNOKN 232.9 215.3 16 19 20 21 26 20.0 70.186 -0.120 KNOWN 256./ 236.7 
17 21 22 24 23 20.0 “1,590 -1.030 KNOWN 232.¢ 215.2 17 21 22 24 23 20.0 “1.996 -1.030 KNOWN 250.4 236.9 
1A 10 22. 92. o 40.0 -0.914 =0,590 KNOWN 230.2 198.2 :: 16 10 22 92 0 40,0 "0.914 -0.590 KNOWN 259.2 219-1 
19 24°25 45 0 20.0 “0-186 0.120 KNOWN 235./ 213.7 19 2425 4500 20.0 70.186 +0.120 KNOWN 252.9 235.9 
20 26. 2548. 50 20.0 -0.744 -0.480 KNOWN 235.0 213.6 20 26 25 41 (OO 20.0 70.744 -0.480 KNOWN 252.9 235.9 
21 22 25°28 20.0 70.572 -0,240 KNOWN 234.0 = 214.6 21 27 95 28 0 20,0 “0,372 -0.240 «KNOWN 250,0 236.0 
22 95 29 32 0 2.0 -0.186 -0.120 «KNOWN 234.0 214.0 22 y5 29 32 0 20.0 “0.186 -0.120 KNOWN 254.0 234.8 
es 2829 44 «00 20,0 71.472 -0.950 NOWN 235.6 213.6 23 2829 «4400 20,0 71,472 -0.950 KNOWN 252.1 235.14 
24 $5 $3 09 of 20,0 24728 = 1,760 KNOWN 220.4 = 206.4 a4 35 33 0 0 20,0 72.728 -1.760 KNOWN 25/.2 217.5 
25 $8:.375 10) 10 20.0 70.976 0.630 KNOWN 226, 208.3 25 35:37.) tg 20,0 70.976 0.630 KNOWN 23/.4 217.4 
26 $7) 38 640 «42 20.0 0.387 -0-250 KNOKN 226.4 208.4 26 37 38 40 42 20.0 -0.587 -0,250 KNOWN 237./ 217.7 
27 $8. $9 0 0 20.0 71.752 -1.130 KNOWN 226.9 —— 206.9 2 27 $839 0 20,0 71,752 -1,130 KNOWN 230.9 216.9 
268 $2 $3 48 0 25.0 71-364 -0,880 KNOWN 254.0 209.90 28 $2 33 48 0 25,0 -1.564 *0.880 KNOWN 251.9 226.9 
29 40 $9 8 20.0 70.202 -0-130 XNOWN 22/.0 207.8 29 40 $9 9 0 20,0 70,202 -0.130 KNOWN 237.9 217.3 
0 cf ER ee ee 20.0 -3,089 -2,380 KNOWN 1 21225 = $0 44°42 4300 0 20,0 3,689 =2.380 KNOWN 254./ 234.7 
$4 46 48 49 (0 40,0 71,566 1.010 KNOWN 23/42 197.1 $1 46048 490 6 40.0 71.566 1,010 KNOWN 254.0 214.8 
$2 52 53 49 54 95.0 70.914 -0.590 KNOWN 241.¢ 146.2 $2 22 93 49 «54 9>,0 -0.914 +0.590 KNOWN 259.0 164.0 
33 54 55 56 0 110.0 72.942 -1.900 KNOWN 230,¢ = 126,23 = $3 24 55 56 0 110.0 72,945 -1.900 KNOWN 256.9 148.9 
34 5B 55 57 69 75.0 71.659 -1,070 KNOWN 24au.y 165.9 34 28 95 57 60 7>.0 71.659 -1.070 KNOWN 258.6 183.6 
$5 56 57 62 61 A0,0 =1.6059 -1.070 KNOWN 2go.4 153.1 3s $6 57 62 61 80.0 71.659 -1,070 KNOWN 258,9 178.9 
36 62 63 75 o 80,0  -1.286 -0-830 KNOWN 232.9 == 152.3 e $6 62 63 75 0 80.0 "1.286 -0.830 KNOWN 259,21 179.4 
$7 61 63 64 66 75,0 71.286 -0.830 KNOWN 220,/ 153.7 $7 61 63 64 66 75.0 “1.286 -0.830 KNOWN 25/.¢ 162.2 
$8 64 70 69 65 60.0 71.472 -0.950 KNOWN 219.9 159.9 $8 64 70 69 65 60.0 71.472 -0.950 KNOWN 256.4 196.4 
39 cl aa & Rd 2 20.0 71.178 -0,760 KNOWN 39 ADL, LIS. Fe 20.0 71.176 -0.760 KNOWN 25/,98 237.8 
40 71 68 © Oo 20.0 71-101 -0.710 KNOWN 40 fi" 660? 0 ce 20.0 71.101 +0.710 KNOWN 253.9 233.9 
41 135) 28) dO) 4 70.0 “0.914 -0.590 KNOWN 41 45 73 76 74 70.0 70,914 0.590 KNOWN 259.2 189.5 
42 le= 760 72 0 40,0 4.649 1.199 KNOWN _ 42 72,76 77 «0 40,0 11,533 7.311 260.0 KNOWN 220.0 
43 67 102 00 20.0 70.976 -0.630 KNOWN 43 67102 0 0 20,0 70.976 -0.630 KNOWN 252.9 235.9 
44 77 78 79 «97 50.0 +3170 -2.140 KNOWN 44 47 78 79 «97 50.0 73.517 -2.140 KNOWN 244.0 194.0 
45 78 60 62 40,0 _2,247 1.450 KNOWN _ 45 78 80 82 0 40,0 2.24/ 1,450 KNOWN 25u,/ 210.7 
46 79 8h) 20. 6 6.0 =$.195 -2.060 KWOKN 46 9 80 0 Oo 60.0 +3,195 *2,060 KNOWN 241,¢ 181.2 
47 96. 47 63 0 40.0 71-286 -0.830 KNOWN 47 96 47 8s 0 40.0 71.286 *0,830 KNOWN 262.2 222.2 
48 96 85 68 o 70,0 70.186 -0.120 KNOWN __ 48 96 85 BH 0 70,0 “0.186 -0,120 KNOWN 192.9 
49 65 66 84 9 110,0 70.186 -0.120 KNOKN 49 85 86 84 0 110.0 70.186 =0,120 KNOWN 151.4 
D0 47 88 31 99 60.0 6.155 3.970 KNOWN Do 47 88 31 99 60.0 6.1553 3,970 KNOWN 204.9 
>1 23.45 41 43 20,0 _-17,515 -11.300 KNOWN __ >1 23°45 «44°43 20.0 -17.51> -11.300 KNOWN 235.6 
52 103 34 91 0 80,0 55.276 35.662 22 «103 «34 918 80.0 33.668 21.721 KNOWN 187.0 
>3 66 0 0 oO 120.0 -0.914 -0.590 KNOWN 23 86) 8a ose 120.0 70.914 -0,590 KNOWN 140.9 
4 67 | eet ES 22.030 -1,310 KNOWN o4 87 0 b) 0 120.0 “2,030 -1,310 KNOWN 136.9 
55 4 104 60 36) 0 40.0 22.100 14.258 254 «1u4 60 380 60.0 4.159 2,681 KNOWN 204.0 
56 74 0 0 0 100.0 0.636 0.410 KNOWN 26 4 0 v) 0 100,0 2.721 1.756 KNOWN 162.1 
37 2 @ 70.950 KNOWN 37 69 68 67 0 25,0 71.472 -0.950 KNOWN 229.4 
5B 2 0 -0.250 KNOWN 28 12:93) «64 i) 72.0 “0.387 -0.250 KNOWN 167.4 
29 $1 91 81 #0 60.0 -0.58/ -0.250 KNOWN 29 $21 91 8100 60.0 -0.387 -0,250 KNOWN 205.5 
60 13 0 40.0 70.961 -0.620 KNOWN _ 60 135 FOSS 40,0 70.961 =0.620 KNOWN 221.7 
61 30 -920¢«O0 tC 180,0 =0.682 -0.440 KNOWN 61 $o 92 09 0 180.0 70.682 =0.440 KNOWN 78.8 
62 89 94 09 0 4>,0 70.961 -0.620 KNOWN 62 69 94 09 0 45,0 “0,961 -0,620 KNOWN 215.0 
(63.159 99: 98. 10 100,0 _-1.395 -0.900 KNOWN os 59 99 98 on 100,0 71.595 -0,900 KNOWN 149.2 
64 97 36 98 0 90.0 71.999 -1.290 KNOWN o4 97 $6 98 0 90.0 71.999 -1.290 KNOWN 157.2 
65 62 63 84 287 105.0 71.659 -1.070 KNOWN 05 62 863 84 87 105,0 71.659 -1.070 KNOWN 154.7 
66 100 66 101 9 60.0 -0.372 -0.240 KNOWN 66 «6100 66101 0 60.0 70.372 0.240 KNOWN 196.7 
67 65 102 101 0 60,0 70.572 -0.240 KNOWN 67 65 102 101 0 60,0 “0.372 =0.240 KNOWN 196.2 
PIPE FROM TO DIAMETER LENGTH HAZEN (C) HESISTENCE - STATUS == DISCHARGE -« PIPE FROM fO DIAMETER LENGTH HAZEN (C) HESISTENCE ~ STAIUS == UISCHARGE -+ 
NODE NODE INCHES Feel COEFFICIENT R#F(DeL+C) KES CFS “GD NODE NODE INCHES FeeT COEFFICIENT R=F(DeL+C) Re crs “GD 
nad 2 1 16.0 4000.0 155.0 0.5526 KNUAN 0.714 0.461 1 2 1 16.0 4000.0 135.0 0.5526 KNUAN 0.702 0.453 
16 15 1 12.0 1800.0 155.0 0,9730 KNUAN 2-119 91,367 16 1s 1 12.0 1800.0 135.0 0.97/30 KNOWN 2.371 = 1.530 
cay = Se 42,0 4800.0 135.0  __ 2.5946 _K NUWN Vode A a 17 1 14 12.0 4800.0 135.0 2.5946 KNUWN 1.027 0.663 
3 2 3 16.0 800.0 135.0 0.1065 KINUAN 2.537 1,637 3 2 3 16.0 800.0 15560 0.1065 KNOWN 0.606 0,391 
4 6 2 24.0 1600.0 155.0 0.0296 KUHN 44166 © 2,688 4 6 2 24.0 1600.0 60.0 0.1526 KNUAN 2.225 1,434 
x c7 3__34.0 _1600,0 _135,0 0.0046 KNQWN 5 6 3 36.0 1800.0 135.0 0.0046 KNOWN 14,143 9,125 
2 $ 14 12.0 4000.0 155.0 2.1621 KNUAN 0.778 0.502 2 3 14 17.0 4000.0 135.0 2.1621 KNUAN 1.185 0.765 
18 3 15 20.0 5120.0 155.0 0.2500 KNOMN 3.804 2,454 18 $s 15 20.0 5120.0 135.0 0.2300 KMUWN 1,979 1.276 
19 nt 16 50.0 2400.0 155.0 0.0557 19 3 16 30.0 5400.0 135.0 0.0337 KNUAN 6,796 4,384 
51 4 5 12.0 1900.0 155,0 1.0270 KNOWN 0.933 0.602 51 4 5 12.0 1900.0 55.0 5.4u78 KNOWN 0.321 0.207 
50 13 4 36.0 3400.0 135.0 0.cua7 KNOWN 9,513 6.137 50 1s 4 36.0 3400.0 75.0 0.0259 KNUMN = =13,507 8.714 
52 4 SS a Se IA 135.0 0.0041 KNOWN 17,598 24,554 52 4 32 36.0 1600.0 135.0 0.0041 KNOWN 5.128 
104 55 4 57.8 6400.0 134.0 0.0571 KNUAN 14.457 9.327 104 5> 4 36.0 6400.0 0.0 99.9999 KNUHN 0.001 
53 32 5 16.0 2000.0 135.0 0.2665 KNUAN 0.495 0,319 53 32 5 16.0 2000.0 75.0 KNOWN 0,486 
ea 34 12.0 3200.0 135.0 1.7297 __KNUeN _0.328 0.211 a 58 34 5 12.0 3200.0 55.0 KNUAN 0.017 
6 7 6 36,0 1760.0 135.0 0.0045 KNUAN 4,344 2,803 6 7 6 36.0 1760.0 75.0 KNOWN 8,475 
11 9 6 16.0 3400.0 135.0 0.4527 KNUAN 1.474 0,954 11 9 6 16.0 3400.0 45.0 KNOWN 0,614 
sav Ti 1s A 34.0 5000.0 135.0 0.0126 KNOWN _19.719 12,722 90 1s 6 36.0 5000.0 0.0 KNOWN 0.004 
30 6 61 24.0 2400.0 135.0 0.0444 KNUAN 4,061 2,620 30 61 6 24.0 2400.0 65.0 KNUAN 0,914 
89 62 6 16.0 3200.0 135.0 0.4261 KUHN 1.743 1,124 89 62 6 16.0 $200.0 135,0 KNOWN 1,297 
ot B $6.0 435.0 0.0062 KNUAN 11:495. 8 8 7 36.0 2400.0 135.0 KNUAN 1,837 
? 9 7 36.0 1920.0 135.0 0.0049 KNOWN 16,249 10.483 7 9 7 36.0 1920.0 60.0 KNUAN 104272 6.627 
10 8 18 42.0 1920.0 70.0 0.0078 KNOWN 11-455 9 -7.394 10 8 18 42.0 1920.0 135.0 KNUMN 25,512 16,460 
aoe Ee 4700.0 135.0 0.0121 __KNUWN 46,557 40,682 9 10 9 36.0 4700.0 60.0 KNOWN 114764 7,590 
12 58 9 16.0 3700.0 135.0 0.4927 KNURN 2,995 1,933 =i2 5B 9 16.0 3700.0 135.0 KNOWN 1,285 0,829 
103 52 10 24.0 2400.0 45.0 0.3586 KNUAN 6.668 4,302 103 sz 10 24.0 2400.0 135.0 KNOWN 2-255 «4,455 
= a 41 12.0 2600.0 155.0 1.4054 KNUAN 036770. 566 Se 14 12 41 12,0 2600.0 155.0 KNUAN 0.687 0.572 
9S 568 11 16.0 800.0 135.0 0.1065 KNOKN 1.231 0,794 93 58 11 16.0 800.0 135.0 KNOWN 1-221 0.788 
13 a1 60 16.0 4400.0 45.0 4.4720 KNUAN 0,961 0.620 13 11 60 16.0 4400.0 135.0 KOHN 0.961 0.620 
15 12 13 48.0 3200.0 110.0 90,0030 KNUAN $7,460 24,181 15 12 13 46.0 3200.0 ___110,0 KNQAN 22.265 14,376 
34 52 12 48.0 10400.0 110.0 0.0090 KNUAN 394877 25.727 34 52 12 48.0 10400.0 110.0 KNUHN 15.924 
94 13 62 16.0 2400.0 135.0 0.3196 KNUAN 2.704 1,744 94 1s 62 16.0 2400.0 135.0 KNOWN 1.917 
46 32 14 16.0 5000.0 135.0 0.6658 KNUAN 0,261 0.169 46 i4 ua 16.0 5000.0 135.0. KNUAN 0.247 
20 15 16 20.0 800.0 155.0 0.0359 KNUAN 3,618 92,334 20 i> 16 20.0 800.0 70.0 KNOWN 1.156 
21 16 17 24.0 1200.0 135.0 0.0222 KNOAN 1,632 1.182 21 ay 16 24,0 1200.0 135.0 KNUAN 2.226 
26 16 20 __ 20.0 3400.0 135.0 0+1527 _KNUWN _3,694 _2.383 26 16 20 20,0 3400.0 135.0 KNUHN 1.605 
27 16 21 30.0 1760.0 155.0 0.0110 KNUAN 9.442 6,092 27 16 21 30.0 1760.0 135.0 KNUAN 6.042 
22 18 17 44.0 7000.0 70.0 0.0226 KVUAN 13.920 68,984 22 18 17 44.0 7000.0 155.0 KNOWN = 22-499 14,515 
24 as. 19 20.0 4500.0 135.0 0.2021 KNUAN 3.021 1.949 24 1/ 19 20.0 4500.0 155.0 KINNOAN 2.419 «1,564 
23 17 51 42.0 7200.0 70.0 0.0294 KNOWN 11.155 7.184 23 17 51 42.0 7200.0 135.0 KNOAN 15,033 9.699 
92 61 18 20.0 1440.0 135.0 0,0647 KNOWN 3.3/9 2,180 —92 18 61 20.0 1440.0 135.0 KNOWN 2,099 1,354 
25 A ee ee Ten 135.0 __O+1532 KNOWN 01772 0,498 25 19 20 16.0 1000.0 155,0 KNOWN 0.212 0.137 
45 19 51 20.0 1700.0 70.0 0.2574 KNUAN 2-063 1,331 45 19 51 20.0 1700.0 135.0 KNOWN 2.022 1,304 
41 2u 51 20.0 1760.0 135,0 0.0791 KNUAN 2.401 41 20 51 20.0 1760.0 155.0 KNOAN 1.955 1.261 
a) ep eer 26.0 750.0 90.0 0.6275 KNUAN 0,606 95 21 22 16.0 750.0 50.0 KNOHN 1.410 0,910 
28 21 23 30.0 3300.0 135.0 0.0206 KUHN 5.245 28 21 23 30-0 3300.0 135.0 KNOWN 7,582 4,892 
29 22 23 16.0 3050.0 60.0 1.8206 KNOAN 0,299 ~29 2s 22 16.0 3050.0 135,0 KNOWN 0.862 0,556 
SBR 1 ees TESS 5600.0 155.0 0.7457 _ KNOWN 0.185 32 22 268 16.0 5600.0 135.0 KNOWN 2,086 1,346 
44 2s 30 30.0 3200.0 155.0 0.0200 KNUAN 4,594 44 2s 30 30.0 3200.0 135.0 KNOWN 5.248 3,386 
35 24 25 16.0 3050.0 135.0 0.4061 KNUAN 0.310 33 24 25 16.0 3050.0 135.0 KNOWN 0.263 0.170 
33.28 24 4800.0 135.0 0.6392 KNOWN 2,070 33 28 24 16.0 4800.0 75.0 KAUNN 2.991 1,930 
37 26 25 16.0 3050.0 135.0 0.4061 KNOWN 0,320 37 26 25 16.0 3050.0 135.0 KNOWN 0.713 0,460 
38 26 27 16.0 3300.0 70.0 1.4811 KNOWN 0.664 38 26 27 16.0 3300.0 135.0 KNOWN 1-302 0,840 
ag 26 29 16.0 1600.0 70.0 —0+718) KNUAN 0,596 40 20 29 16.0 1600.0 70.0 KNOWN 0.651 0,420 
42 30 26 16.0 4800.0 155.0 0,6592 KNUMN 1,830 42 50 26 16.0 4800.0 70.0 KNOWN 3.054 1,970 
39 29 27 16.0 3840.0 70.0 1.7234 KUHN 0.466 39 29 27 16.0 3840.0 70-0 KNOWN 0,450 0,290 
-_— 468 31 28 16.0 2600.0 135.0 0.2131 KNOWN 2,762 46 31 28 16.0 1600.0 75.0 KNOWN 2.269 1,464 
43 30 51 16.0 3200.0 135.0 0.4261 KNUMN 0.384 43 51 30 16.0 3200.0 135.0 KNOWN 1.495 
ay 32 31 22.0 5120.0 135.0 0.1446 KNUHN 6.110 3.942 49 32 31 22.0 $120.0 75.0 KNOWN 3.451 
a 32 33 30.0 3300.0 __70.0 0.0694 KNOWN 10,079 6.503 54 32 33 30.0 3300.0 135.0 KNOWN 2.830 
55 34 33 12.0 4800.0 60.0 11.6506 KNUAN 0.614 0,396 -55 3s 34 12.0 4800.0 135.0 KNOWN 0.320 
56 3s 35 30.0 3400.0 70.0 0.07/15 KNUAN 7.748 4,999 - 56 35 33 30.0 3400.0 135.0 KNOWN 0.439 
=a) 34 35 16.9 4800.0 80.0 1.682/ KNUAN 2.302 1.485 —57 3> 34 16.0 4800.0 155.0 KNOWN 0,688 
60 55 uM“ 16.0 3680.0 135,0 0.4900 KNOWN 4,660 3.136 60 52 3 16.0 3680.0 50.0 KNOWN 1,358 
59 34 63 12.0 5600.0 50.0 19,0122 KNOWN 0,614 0.396 59 34 63 12.0 5600.0 50.0 KNOAN 0,682 
62.35 36 30.0 1800.0 70.0 0.0578 KNOWN 54162 3.334 — 62 36 35 30.0 1600.0 135.0 KNOWN 4.596 
61 3° 37 16.0 2400.0 70.0 1.0/71 KNUAN 2.154 1.377 61 3> 37 16.0 2400.0 70.0 KNOWN 1.265 
100 $> 66 12.0 2700.0 60,0 6.5422 KNUAN 1.094 0.706 100 3> 66 12.0 2700.0 60.0 KNUAN 0.549 
63 36 37 12.0 2000.0  __30e0 607903 KNOWN 0.709 0,458 63 36 7 12.0 2000.0 50.0 KNUWN 0.496 
75 36 41 30.0 2400.0 70.0 0.0504 KNOAN 3,166 2,043 75 41 36 30.0 2400.0 155.0 KNOMN 66379 
64 37 38 12,0 2700.0 50.0 9.1666 KNOWN 0.977 0.631 64 3/ 3a 12.0 2700.0 50.0 KNUMN 0.269 
66 37 $6 42.0 2700.0 20,0 911666 KNOWN 0,580 66 37 66 12.0 2700.0 50.0 KNUAN 0.206 
70 ay 38 20.0 2080.0 40.0 0.886/ KNUMWN 2.353 1,518 70 39 38 20.0 2040.0 155.0 KNUAN 4.214 
69 38 57 16.0 2000.0 50.0 1.6727 Kuan 1,386 0,894 69 38 57 16.0 2000.0 50.0 KNUAN 1.121 
#5 _ 36 7 20.0 1260.0 Q.3944 ANA O.304 65 38 67 20.0 1760.0 135.0 KNUAN 1,890 
71 39 40 12.0 3660.0 50.0 12.4937 KNOWN 0,762 0.491 71 39 40 12.0 3680.0 50.0 KAUAN 0,528 
73 41 39 24.0 4000.0 40.0 0.7047 KNUAN 3.628 0 2.341 73 41 39 24.0 4000.0 135.0 KNOWN 5,578 
pe eet eee 12.0 4600,0 50.0 16.2962 KNQAN 01664 0,429 = 72 42 39 12,0 4600.0 50.0 KNUAN 0.342 
68 37 40 16.0 2000.0 60.0 1.1938 KNUAN 0,339 0,219 68 57 40 16,0 2000.0 60.0 KAUAN 0.572 
76 42 41 36.0 2400.0 70.0 0.0208 KNUAN 0.741 0,478 76 42 41 $6.0 2400.0 135.0 KNUWN = 10-151 
(i Se eae ve 14.0 720.0 1.3464 KNORN 05635 4 74 56 41 16,0 3000.0 135.0 KNOWN 2.721 
77 42 44 12,0 6500.0 50.0 22.0677 KNOWN 0.440 0,284 77 42 44 12.0 6500.0 50.0 KNOHN 0,640 
67 43 57 12.0 3400.0 50.0 11.5431 KORN 0.425 0,274 67 4s 57 12.0 135.0 KNOWN 0.924 
102-67 43 20.0 1600.0 60.0 0.3222 __KNUHN 1.402 0,904 102 67 43__ ___ 20.0 135,0 KNOWN 1,851 
78 4> 44 16.0 6000.0 100.0 1.8560 KNUAN 24137 1.378 7 4> 44 16.0 100.0 KNOWN 1.996 
79 44 46 16.0 9600.0 70.0 4,308 KNUAN 0.725 0,468 79 44 46 16.0 70.0 KAUAN 0,792 
92 64 44 46.0 2400-0 50.0 KNUAN 1,466 0.946 97 64 44 16.0 50.0 KNUMN 1.2/2 
80 4> 46 16.0 9600.0 110.0 KNUAN 2.468 «1,592 80 45 46 16.0 110.0 KNOWN 2.402 
82 6> 45 16.0 6240.0 60.0 2.1875 KNUKN 2.357) 1.521 82 6 45 16.0 80.0 KNUAN 2.150 
96 46 B24 8 900.8. 55.0 0.6510  — KNUAN 1,055 0,680. 96 46 47 16.0 55.0 KNOWN 1.051 
47 50 47 12.0 2400.0 55.0 6.83509 KNUAN 0.616 0.397 a7 50 47 12.0 55.0 KNUMN 0.604 
83 47 65 12.0 5600.0 55.0 15.9588 KAUAN 0.364 0,248 83 47 65 12.0 55.0 KNUAN 04369 
85 48 49 24,0 2400.0 150.0 0.0476 eK NUAN 6,762 4,363 a5 46 49 24,0 130.0 KNOWN 6,570 
88 50 48 24.0 2240.0 130.0 0.0444 KNUAN 8.003 5,163 88 50 48 24.0 130.0 KNUAN 7,808 
86 49 53 16.0 11500.0 130.0 1.6421 KNUAN 0.915 0.590 86 49 53 16.0 11500.0 130.0 KNUAN 0.915 
84 49____ 65 24,0 3600.0 __130.0 0.0714 KNUAN OCT a A} 84 “9 65 24.0 3600.0 130.0 KNOAN 5.470 
31 59 50 24.0 3000.0 155.0 0.0555 KNUAN 36750 2.406 31 °° 50 24,0 3000,0 135.0 KNUAN 3.449 
99 50 63 12.0 6000.0 40.0 11.3645 KNUAN 1.264 0,816 99 bo 63 12.0 8000.0 60.0 KNUAN 1-190 
293 5g" 59 24.0 2400.0 4.3540 0.9644 —KMUAN BA 7515633 2 9. «6520—~CO59 24.0 2400.0 155.0 KNUHN 64730 
87 65 54 20.9 16000.0 150.0 0.7707 KYUAN 2.031 1.310 87 6> 54 20-0 16000.0 150.0 KNUHN 2.0351 
36 5° 64 16.0 3000.0 50.0 2.5092 KNOAN 2,962 1,924 36 o> 64 16.0 3000.0 50.0 KNOWN 24799 
81 so 58. 42,0 ~_-800.0 135.0 0.4524 KNUAN 4,615 2.976 61 59 58 12.0 800.0 135.0 KNUAN 2.694 
v8 6s 64 12.0 2400.0 >0.0 6.1461 Kuan 0.483 0.312 98 63 64 12.0 2400.0 50.0 8.1481 KNUAN 0.4/7 
101 66 67 12.0 1400.0 60.0 3.3922 KvuaN 1,302 0,840 101 66 67 12.0 1400.0 60.0 3.3922 KNUAN 0,382 


TABLE SHS-51 TABLE SHS-52 


STUDY DAY: 1966 OPERATION < STUDY DAY: 1966 OPERATION 
PIPE 6 OUT OF SERVICE PIPE 7 OUT OF SERVICE 
NUDE CUNNECTING PIPE ELEVATION = CONSUMPITON = STATUS TOT HeAU ~ SIAIUS PRESSURE HEAD NUDE CONNECTING PIPE ELEVATION = CUNSUMPITUN = SIATUS TU! Hea = STATUS PHESSUME HEED 
NUMBERS INVERT FT crs “GOD CONS FI eu MEAD ELEVATION FI NUMBERS INVENT FT crs MoD CONS eT meu MEAL ELEVATION +I 
1 1 16 17 «0 115.0 -2,046 -1,320 KNOWN 250./ 141.7 1 &. 6a “9 115.0 72.046 -1.520 KNOWN 257.0 142.8 
2 ay oe hee 60,0 “0.914 -0,590 KNOWN 25/.4 197.4 2 Oe a Poe ee 60.0 -0.914 -0.590 KNOWN 258.6 194.8 
3 a is pian 40.0 -4.789 -3.090 KNOWN 25/.4 217.4 5 oS ap ae 40.0 -4.789 -3.090 KNOWN 250.0 218.8 
4 b1 50 52 104 110.0 -5.239 -3.380 KNOWN 25/.8 147.8 ‘ D1 50 52 104 110.0 “5.239 -3.380 KNOWN 250,4 146.4 
5 51 53 5A 0 140.0 -1.101 -0.710 KNOWN 25/.8 117.3 5 21 53 54 0 140.0 71.101 -0.710 KNOWN 25/.8 117.8 
‘6 A 3 6.48 40.0 70.682 -0.440 KNOWN 250.1 218.4 § 4 See 28 4u.0 “0.082 -0,440 KNOWN 23959 219.5 
7 ” 6o ate OB 92,0 0.450 -0.290 KNOWN 260.9 165.3 7 ere un 95.0 70.450 -0.290 KNOWN 164.7 
8 6 10 0 oO 30,0 17.662 11,537 260.0 KNOWN 230.0 8 0 aan 8 3u.0 29.679 19,148 KNOWN 230.0 
2 a Z 9 12 80,0 “1.02% =1,180 KNOWN 201./ 181.7 8 at Tae. ta 80.0 71.829 -1,180 KNOWN 165.8 
0 10 oO 100.0 9.39 6.063 260.8 KNOWN 166.8 t) 103 oo 100.0 2.632 1.698 KNOWN ° 
11 14 93 15) 0 50.0 -1.14/ =0.740 KNOWN 261.3 211.3 lt 1493 15 «0 50.0 71.147 -0.740 KNOWN 213.6 
12 ids" S48 80.0 “1.519 -0.960 KNOWN 261.¢ 181.2 12 145 34g 80.0 “1,519 -0.980 KNOWN 162.1 
13 16 50 90 15 12>,0 73.426 -2.210 KNOWN 259.0 134.6 13 16020 99 «15 122.0 75.426 -2.210 KNOWN 135.6 
14 17 2 46 0 30.0 =1.829 -1.180 KNOWN 254.0 224.0 14 17 2 46 0 30.0 71.829 -1,180 KNOWN 225.0 
45 18 20 o 0 20,0 "0.186 -0.120 KNOWN 250./ 236.7 15 18 20 b) 0 20,0 “0.186 -0,120 KNOWN 237.7 
16 19 20 21 26 20,0 -0,186 KNOWN 250.4 236.4 16 19 «20 «21 26 20.0 70.186 -0.120 NOWN 237.2 
17 21 22 24 23 20,0 =1.596 KNOWN 250,/ 236.7 17 21 22 24 23 20.0 71,596 -1.,030 KNOWN 237.4 
as ay a ye : ae rey ones sae) 219.0 oe itd ¥ 0 4u.0 “0.914 -0.590 KNOWN 219.3 
; -0. HN 52.0 235.6 0 20.0 -0.186 -0.120 KNOWN . 
20 a “3 a 0 20,0 -0.744 KNOWN 252.6 235.6 20 26°25) 419 20,0 -0./44 -0.480 KNOWN paecs 
1 2 t) 20.0 70.372 KNOWN 252,/ 235.7 41 az. 95; 28. 'B 20.0 70.372 KNOWN P 
22 95 29° (32) a0 20,0 0,186 KNOWN 254.2 234.5 <2 95 29 32 Of 20.0 Sp aes xnOwle pasta 
23 28.29 44 «0 20.0 71.472 KNOWN 254.0 234.8 23 28 29 44 «9 20.0 “1.472 KNOWN 235.6 
24 35 33 0 0 20.0 -2,726 -1.760 KNOWN 23/.0 217.0 24 5 33 0 6 20.0 -2.728 KNOWN 217.8 
25 33 357 8 20,0 “0.976 -0.630 KNOWN 23/.0 217.0 “ $5 37 9 9 20,0 -0.976 KNOWN 217.8 
26 37 36 «640 «642 20,0 70.387 0,250 KNOWN 23/.¢ 217.2 26 37) $8 400 «42 20.0 -0.58/ KNOWN 218.0 
27 3839 «00 20.0 “1,752 =1,130 KNOWN 236.2 216.5 27 $8 39 90 20.0 “1.752 1.130 KNOWN 247.3 
28 $2.33 48 0 25.0 “1.564 -0,880 KNOWN 251.9 226.3 28 $2.53 49 0 2>.0 71,564 -0.880 KNOWN 22701 
29 40 39 0 0 20,0 -0.202 -0.130 KNOWN 230.7 216.9 29 40 59 69 0 20.0 70.202 -0.130 KNOWN 247.7 
30 44°42 :«43~«O«O 20.0 73.68¥ -2.380 KNOWN 254.4 234.4 so 44°42 43° «(6 20.0 3.689 -2.380 KNOWN 235.2 
$1 460 48 49 0 40,0 “1.566 1,010 KNOWN 2535.9 213.9 31 4648 49 OO 40,0 1.5966 -1.010 KNOWN 214.7 
$2 52 53 49 54 95.0 +914 *0,.590 KNOWN 257.7 162.7 $2 22 23 49 «54 95.0 “0.914 -0.590 KNOWN 163.3 
33 5455 56 0 110.0 =2.945 -1.900 KNOWN 25/41 147.7 $3 24°55 56 110.0 KNOWN 148.2 
$4 58 55 57 60 7>,0 “1,659 -1.070 KNOWN 25/,> 182.5 $4 28 25 57 6 72.0 KNOWN 183.0 
55 56 57 62 61 80.0 71.659 -1.070 KNOWN 257.9 177.9 oid 26 57 62 61 60.0 KNOWN 178.3 
56 62 63 75 0 80,0 1.286 -0,830 KNOWN 258.4 178.4 $6 62 63 75 0 8u.0 KNOWN 178.7 
$7 61 63 64 66 75,0 71,286 -0.830 KNOWN 256,> 181.5 ‘7 61 63 64 66 75,0 KNOWN 161.8 
$8 64 70 69 65 60,0 71.472 -0,950 KNOWN 2560,u 196.0 38 64 70 69 65 60.0 KNOWN 196.2 
$9 70 674« 73) C72 20,0 71.178 =0.760 KNOWN 25/,4 237.4 39 70 71 7S 72 20.0 KNOWN 237.8 
40 42 68 9 6 20.0 “1,101 -0.710 KNOWN 255.> 233.5 40 7468 260 Oo 20,0 KNOWN 233.7 
41 75 73 76 74 70.0 -0,914 -0.590 KNOWN 259.9 189.3 41 75. 73 76. 7a 70.0 KNOWN ; 
42 72.716) 1978 40.0 14,191 9,155 260.0 KNOWN 220.0 42 72076 SAL 40.0 260.0 KNOWN 
43 67102 0 0 20.0 -0,976 =0.630 KNOWN 252.2 235.5 43 07102 9 0 20.0 KNOWN 25>./ 
44 77 78 79 «97 50.0 3.31/ -2.140 KNOWN 245.9 193.9 a4 77 78 79 «97 50.0 KNOWN 244.e 
45 78 60 B62 0 40,0 2.247 1.450 KNOWN 250,6 210.6 45 78 80 82 40.0 KNOWN 250,9 
46 79 60 0 0 60,0 _=3,195 _-2,060 KNOWN 241.1 161.1 46 7% 805.0 1 60,0 KNOWN 241.4 
47 96 #47 «83 0 40,0 71.286 -0,.830 KNOWN 262,1 222.4 47 96 #47 «B83 0 40.0 KNOWN 262.6 
48 96 85 68 70.0 70.186 -0.120 KNOWN 262.0 192.8 48 96 85 68 0 70.0 KNOWN 265.9 
49 65 66 84 Oo 110,0 0,186 0.120 KNOWN 261.9 151.3 49 65 86 84 9 110.0 KNOWN 261,/ 
>0 47 68 31 99 60,0 6.153 3.970 KNOWN 264,5 © 204.8 >0 47) 88 631 «(99 60.0 KNOWN 262.3 
a1 23°45 41 «43 20,0 17.515 -11.300 KNOWN 252.4 235.4 a1 23 45 «41 «43 20.0 KNOWN 256.1 
52.103 34 91 0 60,0 40.886 26.378 26/,u KNOWN 187.0 22 «108 S491 av.o 26/.0 KNOWN 
33 Cn ee ee) 120,0 ~0,914 -0,590 KNOWN 259.9 139.9 23 66 0 8 oO 120.0 KNOWN 260.4 
34 67 09 0 0 120.0 =2,030 -1.510 KNOWN 250.0 136.8 >4 7% 0 7, 6 120.0 KNOWN 25/.2 
>5. 104 60 36 0 60.0 4,524 2.919 264,0 KNOWN 204.0 25 «104 60 36) «(0 60.0 264.0 KNOWN 
36 74 0 0 0 100,0 2.667 1.650 262.1 KNOWN 162.4 26 4 0 0 0 100.0 2o¢.1 KNOWN 
37 69 68 67 0 25,0 71.472 =0.950 KNOWN 255.9 228.9 27 69 66 67 0 KNOWN 254.1 
28 12°98) .6tg 6 7>.0 -0.587 -0.250 «KNOWN 261,60 186.8 28 a2) 93 0f) 0 KNOWN 264.2 
29 $1 91 81 0 60.0 70.587 -0.250 KNOWN 262.4 205.4 29 $1 91 810 KNOWN 262.9 
60 13:0; Lid as 40.0 =0.961 -0.620 KNOWN 260.8 220.8 60 ha a vee | KNOWN 265,1 
61 30 92 0 0 180,0 “0.682 -0.440 KNOWN 258.0 78.6 e1 BO Vea Oay Ss KNOWN 259.3 
62 89 94 Ge 8 45.0 +961 *0.620 KNOWN 258.2 213.5 62 Be 967 1048 KNOWN 259.8 
63 59 99 98 0 100,0 -1,59> -0,900 KNOWN 248.9 148.9 63 29 99: 980 KNOWN 24y.e 
64 97 36 98 0 90,0 “1.999 *1.290 KNOWN 24/.u 157.0 04 97 $6 98 0 KNOWN 24/.2 
65 62 83 84 87 105,0 “1,659 -1.070 KNOWN 254.0 154.6 65 2 63 84 87 KNOWN 260.1 
66 100 66101 0 60,0 -0.372 -0.240 KNOWN 250.1 196.4 66 100 66101 0 KNOWN 250.4 
67 65 102 101 0 60,0 -0.372 -0.240 KNOWN 252./ 195.7 67 65 102 101 0 KNOWN 252.9 
PiPe FROM To DIAMETER LENGTH HAZEN (C) HESISTENCE = 2TAIUS == DISCHARGE -- PiPeE FROM fo AME NGT $ - -- oe 
NOVE NODE INCHES FEET COEFFICIENT R*F(DrL+C) Kes crs ‘oD NODE NODE oe sereet COEFFICIENT npaF(Deuce? eS” rails 
1 2 1 16.0 4000.0 135.0 0.5326 KNUMN 16256 0.798 1 2 16. 4000. . . 
Fay ey eS rr bo 2 OS OID BRS i tee nes tae 
17 1 14 12.0 4800.0 135.0 2.5940 KNOKW 1,005 0.648 17 a 14 12.0 4800.0 155.0 2.5946 KNUAN 1.058 3 
3 2 3 16.0 800.0 155.0 0.1065 KNUWN 0,142 0.092 3 2 3 16.0 800.0 135.0 0.1065 KNUAN 0.3 9 
‘4 6 2 24.0 1600.0 60.0 0.1526 KUHN 2.299 1,483 4 6 2 24.0 1600.0 $0.0 0.1526 KUHN 2i3r7 
5 6 3 36.0 1800.0 135.0 0,0046 KNOWN «624-125-9112 5 6 3 56.0 1800.0 155.0 0.0046 KNUAN 15.924 
2 3 14 12.0 4000.0 135.0 2.1621 KNURN 16278 0.824 2 $ 14 12.0 4000.0 135.0 2.1021 KNUHN 15356 
18 = $45 2000) 5420.0 ©1350 0.2500  KNUAN 185315195 18 = $ «15, nen) 54Z0.0 = 13540 0.2500 = KNUMN «2,267 
19 3 16 30.0 $400.0 135.0 0.0337 KNUMN 6.351 4,097 19 $ 16 30.0 5400.0 135-0 0.0337 KNOW ; 
of s 5 12.0 1900.0 55.0 5.4078 KNUAN 0.267 0.172 51 4 12:0 1900.0 55.0 5.4078 KAUN bipas 
ae aS “e ft pede ALD: LY oe 9.931 6,407 50 a. 4 $6.0 3400.0 7540 0.0259 KNUAN =-11,054 
104 55 4 36.0 6400.0 0.0 99.9999 RnUHN Beez nee eA 52 + seis acals aeate aeineea qansN tee 
58 32 5 16.0 2000.0 75.0 0.7900 KNUAN 0.691 0.446 53 $2 5 14.0 2000.0 75. 0.79 RUAN Herr 
—58 34 5 12.0 3200.0 55.0 9.1079 KNUAN 0.140 0.094 56 3a L ] 12.0 3200.0 35.0 9. . Seat acdey 
6 , 6 36.0 1760.0 0.0 99,9999 KNUAN 0.002 0,004 4 7 ; note aveete at. gosire Row 0.109 
1 9 6 16.0 3400.0 45,0 3.4556 KNUMN 1.027 0.663 11 6 16.0 3400.0 atk Sia55 ie “ Het 
90 «45 6 36.0 5000.0 135.0 0.0128 KNUMN 13,206 8.520 90 6 36,0 © 5000.0 13550 010128 RAUEN, 28,768 
=30 61 6 24,0 2400.0 65.0 0.1715 KMUMN 4,875 1,210 30 61 24.0 © 2400.0 o5c0 osa/i5 Nacene ) sedes 
rc We 6 16.0 3200.0 155.0 0.4261 KNOAN 0.994 0,641 89 6 16.0 3200.0 135.0 0.4261 KAUAN 
— us 8 ih ph Baas KNUMN 8.780 5.665 8 ? 36.0 2400.0 135.0 90,0062 KAUHN 
. . . NOW 
10 8 18 42.0 1920.0 135.0 KNOWN, 260602 47208 PH ie A ee £350 iene RNoRN 
-9 20 9 36.0 © 4700.0 60.0 Ni : : : : 034 Neher 
Bg: ae 5 aoe ayoace pete eek sees Toss of a 36.0 4700.0 60.0 0.0541 KUHN 
. . ‘ 4 284 8 16.9 3700.0 135.0 0.492/ KNUAN 
Sir 2 ae oie eek at KNUAN 24255 1.455 ios 10 24.0 2400.0 155.0 0.0444 KNUAN 
ne ae . ‘ KNUAN 0.199 0,126 14 12 12.0 2600.0 135.0 1.4054 KNUMN 
oe a 3 $608 hind 43258 ed arate bs a8 * 4600 800.0 155.0 0.106> KNUHN 
. F ° . 6.0 4400.0 135.0 0.5859 KNOWN 
= He > a Raaeece ei ide ee 19,571 13 pase 3200.0 110.0 0.0030 KNUNN = 28.664 
4 a as ne osen.e 11000 aaaun arS86 20.423 a4 12 8.9 10400.0 110.0 0.0096 KNUKN = 294152 
a : a en FS eke eet oe 14998 1.264 v4 : 16.0 2400.0 135.0 0.3196 KUHN 1+666 
20 i> 16 20.0 $00.0 70.0 KNUAN pe Es a 16.0 5000.0 155.0 0.6056 KNUAN 0.585 
22 «1746 24.0 1200.0 135.0 KNOWN = 4,011 21 16 He Mite usa oloeee qiconta as4an 
26 «1620 20,0 3400.0 135,0 KNOWN 2,442 26 20 ine Ae nests reer ere 
27 3h 2k 3o.0 4760.0 435.0 KNOWN 9,430 27 21 stro) <A7eece 13810 broil ReawN 
22 «18 ~=«47 44,0 7000.0 135.0 KNUMN 23,192 22 17 aato7on0ce 135.0 0.0088 Reiosin 
+ ae mes JA qucey Aare [. ° : 135.0 0.0068 KNOMN 
23 7 51 i = . KNUAN 2.446 24 19 20.0 4500.0 135.0 0.2021 KNUAN 
a a7 --- 33 42.0 7200.0 135.0 KNOKN 235 51 42.0 7200.0 135.0 KNUMN 
a .. e ane pase 1 B00 KNUKN 92 18 20.0 1440.0 135.0 KNOWN 
ee se Soe Re ame Hs roe 
4 . . . 1 0.0 1700.0 155.0 KAUAN 
a ae + ane SY anes RROMW Bs or 20.0 1760.0 155.0 KNUAN 
ae Sr . : . ' 16.0 750.0 50.0 KNOMN 
29 23 (Be tern geese 13500 Know Es a5 So LE 155.0 NUNN 
#3 7 ee ee pisces ae noun 29 22 16.0 3050.0 135.0 KNOMN 
“4 2s 30 30.0 3200.0 135,0 0.0200 KAUN a8 ae see 3200.0 1350 Ravan 
35 24 . . . . ue 
a a * nese aerese 13500 erate anoan 3 25 16.0 3050.0 155.0 KNUAN 
5 ae f ae aeeoea ie +896 KNOWN 33 24 16.0 4800.0 75.0 KNOMN 
. . +0 0.4061 KNUAN 37 25 16.0 3050.0 155.0 KAUN 
38 26 27 16.0 3300.0 135.0 0.4394 KNUHN 38 27 
40 26 29 16.0 1600.0 70.0 0.7161 KNUMN 40 2 tee tenets are navi 
ee 16.0 © 4800.0 7040 2.1543 KNOHN az 2 tect 400020 roe Ravan 
7 + fd ree Aaaete pace ett KNUAN 39 27 16.0 $840.0 70.0 KNUAN 
ASS) 54 oe 16.0 3200-0 135.0 o.aze1 bere 3 30 ascaeaeesse 33.0 pera 
0 320 22.0 $120.0 75.0 0.4za9 KNOMN “0 3 aa gaa saauce sit Rave 
“543503203040 33000 © 135.0 0.0206 = KNUWN 54 33 $5.0 Known 
55 35034 12.0 4800.0 135.0 2.5946 KNUHN ~55 34 a35%0 pene 
—56 3533-3010 3400.0 135.0 0.0212 = KNUHN 56 33 135.0 nome 
an Ss a ae38 eeuess 135.0 0.6592 KNUAN “57 3M aa5c8 KMUan 
640 80.0 50.0 107 " 5 
59 3463 12.0 © 5600.0 50.0 ssieaee RNOMN 39 $3 5ec0 eiuwe 
~62 36 35 30.0 1800.0 135.0 KNUAN - 62 35 isis sir 
aca “4 4 16.0 2400.0 70.0 1.0771 KNUKN 61 37 ale RAvUN 
bh a “ 12.0 2700.0 60,0 6.5422 KNUMN 100 66 60.0 KNUAN 
5 ty 3e gore penta A 6.7901 KNOWN 63 37 50,0 KAHN 
44 7 38 12.0 2700.0 50.0 pet: alee 23 + 135.0 RNUHA 
66 37 66 12.0 2700.0 50.0 9.1666 Sete be ae 50.0 KAUAN 
an oe 36 20.0 2080.0 135.0 0.0934 KNUAN 70 38 1558 vier 
ay ~ 57 16.0 2000.0 50.0 1.6/27 KNUAN 69 3? 50.0 Loitetaned 
67 20.0 1760.0 1355.0 0.00/91 KNUAN 65 67 
= a . 32.0 3680.0 50.0 12.4937 KUHN 71 40 poate Deena 
4.0 4000.0 135. ; i 
72 «6420 12.0 © 4800.0 50.0 16.2962 aga = + Eid 4 en 
68 s7 40 16.0 2000.0 60.0 1.1938 aati 50.0 16.2962 KaUNN 
76 42 41 36.0 2400.0 155.0 0.0862 earn ve 60.0 1.1938 KNUAN 
74 56 41 3000.0 135.0 0.3995 pen ‘A a 135.0 0.0062 KNuaN 
7 42 “4 6500.0 50:0 22,0677 Peay ous S 41 135.0 0.3995 KNUAN 
7, 43 3400.0 135.0 1.8578 KAOaN é 37 338 aauien 
ten ar re a auce wen eats reo 67 37 135.0 KAUAN 
7 43 aa 8000.0 100.0 1.8560 nna 4 40 ther aHGuN 
zaiy 5 44 46 9600.0 70.0 4.3085 mnlodee a a her aoe 
re ew ee 2400.0 50.0 : mnute 7 Hp neta Rigi 
80 4M 9600.0 110-0 ee 97 “4 50.0 KAUHN 
62 63a 6240.0 80.0 Saiue 80 46 110.0 KNOWN 
6 48 0 900.8 55.8 aun 62 “> 60.0 AAUAN 
a 50 a7 2400.0 55.8 Pte 96 47 55.0 ANUAN 
8s 4765 12.0 5600.0 35.0 15.9588 KNUAN a3 $s 3510 aauan 
8 48 49240240000 = 13000 0.0478 «RMU Ke ae eee Lae 
se 50 48 24.0 © 2240.0 130,0 0.0444 KNUMN a6 ‘ he er 
ae 4953 16.0 11500.0 130.0 1.6421 Knuw > sete paten 
84 4965 a 380020 130.0 0.0714 xinysa a6 53 130.0 KnuaN 
3 59 So 24.0 3000.0 135.0 0.0555 KUEN 5 Se ae 
ev se 63 12.0 60.0 11.3645 Kaus = as oF 
cot s2 59 24.0 135.0 0.0446 nee 99 63 11.3645 KAUaN 
a? 6> Sa 30.8 th te ae a1 Sy 0.0444 KNUAN 
36 5s ma Het “HR ne xnown 87 oa 0.7/07 KMUAN 
aa 39 58 12.8 435'8 nee = LJ 36 oe 2,509) KMUaN 
98 63 64 12.0 50.8 8.3482 —— 61 56 1.4924 AsUaN 
102 66 67 12.0 1400.0 res x aes KNUAN 96 oe 6.1461 RNUAN 
’ +3922 KNUAN 101 67 1400.0 3.3922 KAUAN 


TABLE SHS-53 TABLE SHS-54 


STUDY DAY: 1966 OPERATION STUDY DAY: 1966 OPERATION 
PIPE 9 OUT OF SERVICE PIPE 50 OUT OF SERVICE 
NUDE CUNNECTING PIPE ELEVATIUN = CONSUMPTION - STATUS TOT Head ~ SIAIUS PRESSURE HEAD 
NUD) CONNECTING PIPE ELEVATION - CUNSUMPITION = SialUS TUl Heau ~ SIATUS PRESSURE WEA e ry 1 
LC NUMBERS INVERT FI crs 4G0 CONS bl ond HEAD ELEVATION FT NUMBERS INVERT FT crs “GD CONS ' Heu MEAD ELEVATION +1 
1 16 17 0 b.0  -=2.046 -1.320 KNOWN 25,0 143.6 
1 1 16 17 9 119.0 -2,u46 -1,320 KNOWN 25/./ 142.7 3 y ae eh : Pasha Same nc ocie KNOWN Bee, assis 
y Te an 4 AG ee 0 Si 0c PO im RNOMN teh 198 +6 3 3 8) 2 ae 40,0 -4./89 =3.090 NOWN 259./ 219.7 
“ bf Rhea ree aCe RISE SLE hl eae 21606 4 d2 50 52104 110,0 = -5.239  -3.580 KNOWN 251,06 141.8 
- oh 30) F253 04 110.0 2225950531 S8 0) KNOWN lade 148.2 5 21 53 58 0 140.0 -1.101 70.710 KNOWN 251,./ 411.7 
5 >> 53 5H fn 140.0 © 4.102 0.710 KNOWN 25/./ 117.7 z arr eer A eA hU MRC cAuirenouR Bea See 
6 4 5 oe, 22 40,0 “0.082 -0.440 KNOWN 259.4 219.4 7 6 8 7 0 95.0 =0.450 -0.290 KNOWN 260.9 165.9 
7 6 8 AZ Oo 9>.0  =0.450 -0.290 XNUWN 257.0 164.46 if ett ie at Harstad rea zene KROHN pee 
6 6 10 4 no 30.0 31.695 20.448 26U,u KNORN 230.0 9 1. 7 9? 12 A0,0 -1.829 -1.180 KNOWN 262.4 182.4 
Se cack meee et bs EMO Hetee ed eh ele ths Te 10 9103 9 0 100.0 21,861 14.104 200.8 KNOWN 166.8 
10 9 103 0 0 100,0 72.255 -1,455 260.0 KNOWN 166.8 11 14) Os ay 0 50.0 71.147 -0.740 KNOWN 262.0 212.6 
eat beta ctaaLe 5 AU Seat aL mea Mirfak Bios 12 14 15 34 0 BU.0-=4.519 0.980 KNOWN 265.4 163.4 
Aimee eee ea eee Se eR ote bara ew 13.9 16 30 99 15 125.0 -3.426 -2.210 KNOWN 262.9 137.5 
1s 16 320 90 15 12>.0 73.426 -2,210 KNOW 26u,.5 135.3 14 i n 30.0 =1.829 -1.1680 KNOWN 252,/ 200-7 
14 17 2 46 t' 30.0 “1.829 -1.160 KNOWN 254.0 224.8 15 18 20 3 9 20.0 -0.186 -0,120 KNOWN =| ; 238.3 
15 16 20 bs) 0 2u.0 70.186 -0.120 KNOWN 257.0 237.6 16 19 20 21 26 20.0 =0.186 -0,120 KNOWN 25/66 237.6 
Oe oe FOCI GEN SOIL late eee eae Ayan 2k caZ nee 23 20,0 1.596 -1.030 «NOWN 25/.7 237.7 
Se Ge pont eer soe meas MOCO SNORN tH} ZO 1NS 18 «610 22 «92 «OO 40.0 -0.914 -0.590 KNOWN 259.4 219.4 
18 «10 22 92 «0 40,0 0.914 -0,590 KNOWN 259.9 219.3 ee oer ee sie SE ee att ap ieee) 
19 24 25 45 On 20:0 -0.186 -0.120 KNOWN 256.3 236.3 mate Gey peri GR re OCT ate iat Sauer aa 
20 26 25. 43 0 2u.0 -0./44 -0,480 KNOWN 250,29 236.3 24 27. 95 28 0 20.0 -0.572 -0.240 KNOWN 250.8 236.8 
Set SC a al Age LORS i Leal ake eet eae 22 46095 29 52 (On 20.0 -0.186 -0.120 KNOWN 252.1 235.4 
22 95 29 32 o 20.0 70.186 -0.120 KNOWN 252.¢ 235.2 23 28 29 «44 ° 20.0 “1.472 -0.950 KNOWN 252.0 235.8 
23 28 29 «(44 0 20.0 1.472 -0.950 KNOWN 252.2 235.5 2a $5 53 4 i Sane 2.728: -1.760 -KNOWN 256,/ B16.7 
“4 $5 33 ) 0 20.0 2.7286 -1.760 KNOWN 25/./ 217.7 25 35 (37 1 0 20.0 0.976 0.630 KNOWN 236./ 216.7 
25 $5 37 0 9 20.0 70.976 0-630 KNURN 23/6/ 217.7 26 37 36 40 42 20.0 -0.38/ -0.250 KNOWN 23/.0 217.0 
Oe OA Ee ete mac Seman er lap eon Namm j257 07 uses 27, $8 39 20.0 -1.752 1.130 KNOWN —-236,9 215.3 
27° 38 89. 0 20.0 -1.752 -1.130 KNOWN 23/.2 217.2 Ee Uae Fs Ae Eeaes eneimeaianatecncHN hee pee 
280 $2 S34 25.0 -1,564 0.880 KNOWN 252.0 227.0 Sot Rra seroma min es ST SUC eit He 
2 40 «$9 (0 20,0 -0,202 -0.130 KNOWN 23/40 21746 aca easter: Sie mame Oras meead soe uOUN aoe 
jo 44 42 45 ti) 20.0 -3.689 -2.5680 KNOWN 257.1 235.1 $4 46 48 49 0 40,0 -1.566 -1.010 KNOWN 241.2 
rise yeh el TS ee AC aceon see nc cul | KeOwN eon pears $2. 2-53 49 54 95,0  -0.914 -0.590 KNOWN 156.9 
$2.92 «53 49 «ba 95.0 =0.914 0.590 KNOWN 258.1 163.4 SS Gass Mase VCE Cana CO nNOEK HONE apete 
53 54 55 56 4 110.0 72.945 -1.900 KNOWN 258.1 1448.1 $4 58 55 57 60 7510 31659-1070 KNOWN rere 
34 28 95 57 60 79,0 -1,659 -1,070 KNOWN 257.9 162.9 $5 56 57 62 61 80.0 -1.659 =1.070 KNOWN 174.5 
$5 26 57 62 61 60.0 71.659 -1,070 KNOWN 250,¢ 178.2 $6 62 63 75 0 80.0 =1.286 -0.830 KNOWN 175.9 
Yeu 62 68 75° 0 AU,0  -1.286 0.830 KNOWN 258.0 178.6 Beh Bice Ha a er SE Sa on tt pee 
$7 61 63 64 66 79,0 -1.286 -0,830 KNOWN 250./ 161.7 38 64 Un 169 465 60.0 -1.472 -0.950 KNOWN 194.3 
$8 64/0 69 65 60,0 -1.472  -0.950 KNOWN 250.1 19664 Se roar e he SO SS eH Ba 
39/0 M4 78 «72 20.0 4.178 =0.760 KNOWN 257.2 237.5 A a SL ato TAR CNCUN eae 
OES, scoyece.c 208 Cie ade 20d 0s 700) KNOWN ay ees”, 41/5 73-76 (74 70,0 -0.914 -0,990 KNOWN 188.4 
Mi 9 73. 73 726-474 70,0 -0.914 0.590 KNOWN 259.4 189.4 rer mere ae ie EAS erase Sey Kaban steee 
42 «72 «76 77 «(0 40.0 13.539 8,606 26u.0 KNOWN 220.0 ry Rei ie a SH Ree SS ten peu 
43 67 102 0 U) 20.0 -0.976 -0.630 KNOKN 252,0 235.6 44 77-78 79° «97 50:0 -3.317 -2.140 KNOWN 193.6 
44 ««77:«78 «79:—«97 50,0 -3.317 -2.140 KNOWN 243.9 193.9 rie Ba Ae A ae A, Eien saree Baie 
45 78 80 62 0 40,0 2.247 1,450 KNOWN 250.2 210.5 46 #79 BO Oo 0 60.0  -3.19$ -2.060 KNOWN 180.9 
46 #79 8 0 0 60,0 -S.198 -2,060 KNOWN 241.1 161.4 47-96 «47: «BSD 40,0  -1.286 -0.830 KNOWN 222.3 
47 96 47 BS U) 40,0 71.286 -0.830 KNOWN 26¢.u 222.0 48 96 85 BA Py 70.0 -0.186 -0.120 KNOWN 192.9 
48 96 85 8A 0 70,0 0.186 -0.120 KNOWN 26¢,/ 192.7 49 65 86 Ba 0 110.0 0.186 -0.120 KNOWN 151.4 
49 65 86 84 0 110,00 -0,186 -0.120 KNOWN 261.2 151.2 cael lay Sua eULss an Leese AZ HATRNOUN Agate 
0047 BBCSO 60.0 6115S 4.970 KNOWN 264,/ 204.7 a) bor ars ae. (Stes SES eR shee 
o10 #3 45 4443 20,0 -17.515 -11.300 KNOWN 250.0 236.0 52 103 54 91 B0.0 35.564 21.525 KNOWN 187-0 
52 108 34 910 80,0 39.669 25,593 26/.0 KNOMN 187.0 ae iret. te an) ete eters Serene gaan 
23 66 9 0 0 120.0 -0.914 -0,590 KNOWN 259.8 139.8 54 87 0 0 0 120.0 -2.030 -1.310 KNOWN 136.8 
54° B70 120,02, 030 2.310 KNOWN 250.6 136.6 Setmdhs) cea S60 ce a See pee nae ae 
25 104 60 56 0 60,0 4.475 2.686 264. KNOWN 204.0 26 4 D . 0 100.0 3.504 2.132 KNORN 162-1 
560 7/4 0 Ss«00.0 2.821 1.820 262.1 KNOWN 162-4 Sree eaiar wes Sep era7 ee c tascam AON pea 
By GAG) 6a: 6K! 25.0 -1.472 =0.950 KNOWN 254.1 229.4 ae ore SE SMa Sevn oC 2oRGIeNDAN aS 
28012 «93s Bi 75.0 0.587 -0.250 KNOWN 261.0 186.0 Ae rhea ette a Heth Se EEE alee Bee 
59 $191 60.0 -0.587 -0.250 KNOWN 262.3 205.3 Baa cna ae AY SEN aera babe! pe 
Some AS oo Goi" ic 40,0  -0.961 -0.620 KNOWN 2ou.3 220.3 re ene GE aR Re BL feet Bean 
61 30 92 us) 0 180,0 -0.682 -0.440 KNOWN 259.9 79.3 62 B9 «(94 ° 0 4>.0 =0.961 -0.620 KNOWN 216.2 
62 Bo 94 0 0 45.0 =0.961 -0.620 KNOWN 259,0 214.6 63 59 99 #98 0 100.0 -1.595 0.900 KNOWN 147.8 
63 59 «99 98 0 100.0 1.595 -0,900 KNOWN 248.9 148.9 Rie eR ee aa Se METS Sao Rec coe KUDU ae 78 
it Bi EDEL) ] PU oy COR es shee A ab abd eee Tt) 65 62 83 84 87 105.0 -1.659 -1,070 KNOWN 154.7 
65 82 63 84 87 105.0 -1.659 -1.070 KNOWN 25942 154.5 ae Mae ot oe Wat = ght SOAR eet ae 
66 100 66101 0 60.0 -0.372 70.240 KNOWN 256.5 196.3 re. Sree Be Aes Ses See ae ages 
67 +65 102 1010 60.0  -0.372 -0.240 KNOWN 253.9 195.9 
’ PIPE FROM {0 DIAMFTER LENGTH HAdEN (C)  RESISTENLE > STAIUS == DISCHARGE == 
PIPE FROM 10 DIAMETER LENGTH HAZEN (C)  RESISTENCE - STAIUS == DISCHARGE -= NON EURIORE METH HES UMMNE EE MMECOEEAICTEMMIRSE CEST cy mnOted ere nae 
NOUE NODE INCHES FEET COEFFICIENT R=F(DeL»c) Reo crs GD 
2 1 16,0 4000.0 135.0 0.5526 KNUMN 14483 0,957 
1 2 1 16.0 © 4000.0 135.0 0.5526 KNUWN 14372 0,885 Rt af: ; ae eee meen ee ae ed 
16018 1 12.9 1800.0 135.0 0.9730 KNUMN 44672604443 a7 as A RE rea mee pene aac pay bees 
17 1 14 12.0 4800.0 155.0 2.5946 KNUAN 14051 0,678 é 5 te Hae eee aie seis, Opec teen 
3 2 3 16.0 800.0 155.0 0.1065 KNUKN 04208 0.173 7 7 5 A pee cate apres pay ABS. Raa 
° = oe Suen acted hd i CEE Se bd 5 6 3 36.0 1800.0 135.0 0.0046 KVUWN 184050 11.632 
5 6 3 36.0 1800.0 135.0 0.0040 KNUAN 15,755 10.164 3 it PF re ne anne ee ar eese ped EE Ca 
- Sees Tay Oine ($0000 A530 erates Stele Ao a Nd 18 $45 20.0 5120.0 135.0 0.2500 KYUMN 2,658 1,715 
18 ooaas 20.0 5120.0 135.0 0.2500 KNUKN 24222-1433 9 Fo 'ae Go uimetsanaea ee ace Neat MOREA aa 
a9 be SG Boao sO bie 13348 Rio Sy bistable ep Bh) 51 4 5 12.0 1900.0 55.0 5.4078 KVUAN 04147 0.095 
a : 4 epi CA 2o40 Pana Lc tetahes opal Ie ats 50 1S 4 36.0 3400.0 0.0 99,9999 KVURN 04003 0.002 
aus $ Wipe LAD elas Re Nae On ommae As soe 32 4 36.0 1600.0 135,0 0.0042 KNUWN = 5062 -3.266 
52 4 32 $6.0 1600.0 135.0 0.0041 KNOWN 54462 3.524 ae ats f SRD an A nae ore 
104 05D 4 36.0 © 6490.0 d.0 99.9999 KNOWN 04214 0,138 Soe 8 iM AO bbe ae even Naoan nes 
53 32 5 16.0 2000.0 75.0 0.7900 KNUAN 04705 0,455 ny i eee eae a Seiaae ace ee 
ene 2 see) S200 <8 536 Le oe! BRUHN Osa SE” R078 6 7 6 36.0 1760.0 155.0 0.004> KNUAN 74742 4,995 
6 1 6 36.0 1760.0 135.0 0.0045 KNUHN 84572 5.530 at 9 6 16.0 $400.0 45.0 3.4356 KNUHN 0697 0,450 
11 9 6 16.0 $400.0 45.0 3.4956 KNOWN = 04237) 0.153 9 = «13 6 36.0 5000.0 135.0 0.0126 KNUHN 14,597 9.448 
908 6 36.0 © 5000.0 135.0 0.0128 KNUHN 104299 6,644 43 el ex Bat Bae rea 1735 KNOWN 925586 9688 
30 at 2450 2400.0 8300 0.4729 ROR Cec ma Onto ao 62 6 16,0 3200.0 135,0 0.4261 KNUAN 14155 0.745 
89 be 6 16.0 3200.0 135.0 0.4261 KNUMN 006490, 419 Bee ; fF SRC Ceecanene een menace Kicudliea ascii tovoss 
8 8 7 $6.0 © 2400.0 135.0 0.0062 KNUKN 9434 6,029 : i = Rio 2080 rai Penna Nee, EBACE: AGREES 
i J 9 $6.0 __ 1920.0 43540 Dy 0049 OR A oe OL 10 6 18 42.0 1920.0 135.0 0.0025 KMUNN 19,300 12.452 
10 8 18 42.0 1920.0 155.0 0.0025 KNOWN 22,350 14,419 4 aR M Rae <r ODE BSE pier Ranh) Meret. SoRre 
go 10 9 36.0 © 4700.0 0.0 99,9999 KNUWN 0,002 0,002 i>. 50 # a Rae. FES avaser Meigen SEE SAS 
pee 58 9 16.0 3700.0 155.0 0.492/ KNOWN 1,741 1.123 103 52 10 24.0 2400.0 135.0 0.0444 KNUAN 2.255 1.455 
103 «52S 0 24,0 2400.0 135.0 0.0444 KVUHN 24255 -1,.455 pie ahr tt reheat eet egnen RRGUNME DCPS oTMnlE CASS 
ga 82 at 12,0 2600.0 135.0 1.4054 KNUWN 04796 0,513 Be GEO Are eae Tasks BeaoES Petite cere” caress 
99a" 238! eh 16.0 800.0 1530 0.2068 Sebel te a3 4k 60 16,0 4400.0 135.0 0.5859 KNOWN 04961 0.620 
aS een ce ou ERE 133 +0 wep eas PEE AUC 15,9128 43 48.0 3200.0 110.0 0.0030 KNUWN 22,257 14,359 
oe eas SaKa Wy Seuas8 £8008 o0030 BUCHNER ea CTC 34 522 48.0 10400.0 110.0 0.0096 KNOWN 24,497 15,805 
3452S 48.0 10400.0 110.0 0.0096 KNOHN $0,141 19.446 ie Gir: iS eee SRR Rete ne ase KRDUNDMG TTS mean see 
94 1s 62 16.0 2400.0 155.0 0.3196 KUN 1.610 1,039 46 14 31 16,0 5000-0 155.0 0.6658 KNOWN 1,59/ 1,030 
SO ae eee £650) 9000.0 1350 Uv 6636 ila OGIO) 20. 18 «86 20.0 800.0 70.0 0.1211 KNUWN 24472 1,595 
he eee 20.0 B00:2 Z0u8 Uedeny SEALE ru oe 2ive 17) 96 24,0 1200.0 135,0 0,0222 KNOWN 1,388 0,895 
FT oak peek 24.0 1200.0 135.0 0.0222 KNUMN 24596 1,675 +e any. oh aetome meaeook 43520 011527 KAOWN, P2708! 2 c704 
26 «1620 20.0 $400.0 155.0 0.1527 KNUMN 24589 1,670 Sa ee Ee rere tte eat RiOWN -40ca75 6.565 
27, «16st. 30.0 © 1760.0 135.0 0.0110 KNUHN 9545 6,138 Oe oak Ha Seer) meee oeotee eee) AE OE 
20d) 16. = “17 44,0 7000.0 135.0 0.0068 KNOMN 21,520 13,884 he Seah es ae ae neuse PiOuiieno aT Maane ss 
245) AT 38 20.0 4500.0 155.0 0.2022 KNUWN = 24390 1.542 = ein oH re | rr ear aguas Sao an Bans 
23 v/ 51 42.0 7200.0 155.0 0.0067 KNUAN 14,958 9.638 92 61 18 20.0 1440.0 135.0 0,0647 KNOAN 1.228 
Het gl a teu 9 “Salo goat supe Saldabet ARLE st i ae 2 «19~—~S20 16.0 1000.0 135.0 0.1532 KNOWN 0,092 0,059 
25 «1920 16.0 1000.0 135.0 0.1532 KNUKN 04155 0,099 tm AE rt Seno a7uote ageen rave Shee See ae 
A 39> 5d 20.0 1700.0 135.0 00/64 KNUKN 2051 -4..323 th ery ich SONI dene ea eared ben, Bare bai 
th AS ete uci ALL shat Dy bree ib Od) et ob 22 22 14.0 750.0 50.0 0.6273 KNUHN 1,699 1,096 
95 21 22 16.0 750.0 50.0 0.6275 KNUMN 1445S 0,937 oo es orc metss Pee tithe aes aeneee Paicn Ma aeosimis toes 
26s 121 2.28 chile ais a 3200 paeeds SIU UN eee Ceci rns 0 29) ee 2S ee 16.0 $050.0 135.0 0.4061 KNUAN 1,325 0,854 
Fe A fk) ES TS5iRe Beate Lael oo AEE We ded Fg 16.0 5600.0 135.0 0.7457 KNUWN == 2,856 4,830 
32. 228 16.0 5600.0 155.0 0.745/ KNUMN 24196 4,447 Aa 2s es Scenuacsotere Aes ea KADUNIMEE S cSaS mia caes 
a4 23 30 $0.0 3200.0 155.0 0.0200 KNUAN 5.287 3.414 Ty 24 25 16.0 3050.0 155.0 0.4061 KORN 0.154 0.086 
ooo. (ae ree oonG aS ee Beazes eld Oe = Lil 56, 28 ™ 124 16.0 4800.0 75.0 1.8961 KNUAN 2,862,846 
Soo ee Ae Tate UN tea LE RON eee eae pa 37 ¥ 26,5 25 16.0 3050.0 135.0 0.4061 KNOWN 0484S 0.544 
IA St a 26 RG S090.0 eaaee RyAnes edtlehl @ COAL aa te Meigs ted 16.0 3300.0 135.0 0.4394 KNUAN 16302 0,840 
360020 16.0 3300.0 13540 0.4594 KNUMN 14302 0,840 ee ay Sees a oct cued Pen. pete Seber 
Sumy 26 F529 16,0 = 1600.0 70-0 0.7281 KNBAN ) 00652, (0.420 42 SUC 14.0 4800.0 70.0 2.1945 KNUWN =—-3,18S 2,054 
42 su 26 16.0 4800.0 70.0 2.1243 KNUAN 3.070 1.981 39 29 27 16.0 3840.0 70.0 1.7234 KUHN 0.450 0.290 
3908 420) Se 27 16.0 $840.0 70.0 1.7234 KNUKN 04430-0290 era tr ree See Peta 0.8820 KNGHNE Oatsee,  @c8S7 
480 S128 16,0 1600.0 75.0 0.6520 KNUAN =. 25143 1,383 9) Sie S0 AGES euOTG nase miaeed RAUAN ME Bas) he aitoss 
ABS) BE: Se hg ee 135.0 atest BROWNE ea len 80900) 49 82 22.0 9120-0 75.0 0.4289 KNUAN 44359 0.877 
49 32 22,0 5120.0 75.0 0.4289 KNUWN = «34152 2,021 Ss esa Sorg 3300.0 ash 00206 KaUWN 7860) S878 
SP ucbe” oe SS 3o.0 © 3300.0 13540 0.0206 KNUKN Oy 711 0..459 Po rye SS ees ASG magak itp See) ae 
=or SS ee 2s) 5 4800.0 a5350 BADe Ae BRORN ere sete a2 560 3933 30.0 © $400.0 135.0 0.0212 KNUAN 104303 6,647 
BA, nie? aS So OEY paaee Srgese NONI RCCac eens 57 3938 16.0 4800.0 135.0 0.6592 KMUMN 14181 0.762 
=57 35 34 16.0 4800.0 135.0 0.6992 KNUHN 04720 0, 465 ee SoS pe ep Bae 3/0778 TNA Oszedcaae 
CS SE 26.10) 95680/0 B00 B<0778 NUN AS oes os 59 «343 12,0 5600.0 50,0 19,0122 KYUAN 0,525 0,338 
59 3463 12.0 5600.0 50.0 19.0122 KNUMN 0,665 0.429 BS oe Beeb Seren Aosta erates SNORT SCOBAIMW TOG? 
62 36 35 30.0 1800.0 135.0 0.0112 KNUXN 6599 4,258 spate BE S7 eo ere eats rece KAOHN TR CCOHEML OLAS 
63,2858 87, 16,0 2490.0 70.0 1.0/71 KNUWN 1199 0,774 Te hth. Mats Sa 5g0G Ape eimase Tdonn Macon socie? 
Soy see 1 Ce euee peetae ANT ee gS 633637 12.0 2000.0 50.0 6.7901 KNOWN 4516 0.333 
Soe cures Se aDeemrerocne uso Reece Wl Sa ee 75 442 (36 30.0 2400.0 135.0 0.0150 KNUMN 15,856 10,229 
7 41 36 3o.0 © 2400.0 135.0 0.015u KNUAN 8385-5. 440 BAY ere SS: 12,0 2700.0 50.0 9.1066 KNUAN —0v170 04110 
vie Ve ems t 12.0 2700.0 50.0 9.1066 KNUAN 04225 0,145 ra te ah Tpeeearoacd Bara sreée KHUN OLoss, mlasoas 
66 «37 66 12.0 2700.0 50.0 9.1666 KNUHN = 04487-0122 7. 39 «38 rhapy Sethe 155.0 0.0934 KNOWN 5,064 3.267 
7 «463938 20,0 2080.0 135.0 0.0934 KNUMN 44306 2,778 arte ae Po eters aa e727 EAGGNEA Se emeaas 
pce iy iets x6.0' 2000-0 2020 raat REDAN ge comer ee 6888 20.0 1760.0 155.0 0.0/91 KNUKN 24297 1,482 
65 38 67 20.0 1760.0 155.0 0.0792 KAUAN 1956 2.249 74 39 40 12.0 3680.0 50.0 12.4937 KNUMN 0.559 0.360 
Thy 689 40 12,0 3660-8 5000 22,4957 BNUAN 09532" 0-543 75 341. 439 24.0 4000.0 155.0 0.0739 KNUMN = 343 4,092 
Wes 41". 39 24.0 © 4000.0 155.0 0.0/39 KNUHN 5,636. 3,649 ekeas psy Saige aacatd ae aa aves CADW UNG Seu or2es 
72 «42—~O39 12,0 4800.0 50.0 16.2962 KNOMN 0360 0,232 pee, OH Tee ohn aspend hare 4.1938 KWUMN lags 02000 
68 5/40 16,0 2000.0 60.0 1.1938 KNUMN 0,568 0,367 aera 42. aera “pete Berar: Sasa Gievez THUAN Na erbse aed 
7% 420—~O 42 36.0 © 2400.0 135.0 0.0082 KNUMN 124135 7.829 Sea Ss A ae aa = SAS Sea 0.3995 Kain 2.432 
74 «5644 16.0 3000.0 155.0 0.3995 KNUMN 24821-1820 Ue eee a ea} ne te BoCe 22.0677 cnuan 0.550 
77 42 44 12.0 6500.0 30.0 22.0077 KNOWN 0,645 0.545 67 4s 57 12.0 3400.0 135.0 1,8578 KNUAN 0.574 
67 4s 57 12.0 3400.0 135.0 1.6578 KIVUAN 0.918 0.592 102 67 45 20.0 1600.0 155.0 0.0/19 KNUAN 1.204 
102 67 43 20.0 1600.0 135.0 O.o749 KNUWN 16895 -4.222 cate uaa, vee Vasmmacce.é aaaie i a360 Kiown 41302 
78 43 16.0 8000.0 100.0 1.8360 KMUMN = 1,992 1,285 799 +44 «4 16,0 9600.0 70,0 4.3085 KNUAN 0.504 
POTTS: PAG 16.0 9600.0 70.0 4.3085 KAUAN = 00792 0.512 97 6444 16.0 2400.0 50,0 2.0073 KNUAN 0.792 
pre st 88 16,0 2400.0 508 2.0075 KNORN) 202780 (0 .Bet 80 64> 46 16.0 9600.0 110.0 1.8072 KMUAN 1.556 
go 4 46 16,0 9640.0 110.0 1.8072 KNOWN 2,401 1,549 eM es ees Oe ETC e008 2'1675 TABANUIe 3.164004 439 
B26 16.0 6240.0 0.0 2.1875 KNUKN 241451, 384 Sabah ages 68 Scare BBG cate rao eeacede) beers 
96 46 47 16.0 900.0 55.0 0.6510 KNUWN 1.051 0.678 47 5u a7 12.0 2400.0 55.0 6.8509 KNUAN 0.606 0.394 
i et 12,0 2400.0 3340 6/8909 WHOIS 5 20K 604) TO e598 Bs 4785 12.0 5600.0 55.0 15.9588 KNUWN = 04372 0.240 
es as 85 12.0 = 5600.0 55-0 i9.9588 RNORW Occ esak 6268: a ee) 24.0 © 2400.0 130.0 0.0476 KNURN 64601 4,259 
BA ERS, Ae: 24,0 2400.0 150.0 0-0476 RADHA 7b. O BRD SK206. BBW 48 24,0 © 2240.0 130.0 0.0444 KNUKN = - 7859-5, 058 
yr) ey) 24.0 2240.0 150.0 0.0446 KNUKN = - 7,803 5.034 eerie Ser Sree Re aaaee endce RHDSWUERG oaeie Ges00 
Bo 49 8S 16.0 11500-0 150.0 1.6421 KNUWN = 04915 0.590 A Pipe See Py epee rene paoesa caDani ee Sate 1S 8e6 
84 ay 65 24.0 3600.0 130.0 0.0714 KNUAN 51465 3.526 31 59 5u 24.0 $000.0 155.0 0.0555 KNUAN 36558 9 2,283 
3259 50 24.0 $000.0 155.0 0.0955 KNOWN = 30445 2.223 99° Su 63 12,0 8000.0 80.0 11,3049 KNURN 142460, 804 
99 50S 12,0 8000.0 80.0 11,3845 KNUKN 14192 0,769 Sreaensy - 2589 pre rca ee areata ivaeae AUER. aes 
idee da 4 24.0 2400.0 155.0 ts DASA BAOWW) "96273 0° e692 by 6S 20.0 16000.0 130.0 0.7707 KNUMN = 24052-16310 
a7 6S 20.0 16000.0 130.0 0.27/07 KNUAN =. 2,031 1.310 Teles Ey ety ae pele 215093 KNOWN Beea2” 2.840 
36 59> 16.0 $000.0 50.0 2.5091 KNUHN 2,810 1,813 ae eee a ae spice 4550 0.4524 KNOWN 268640733 
a1 SY 58 12.0 800.0 135.0 0.4524 KNUAN 3,440 2,220 98 65 64 12.0 2400.0 20,0 8.1482 KNURN 0.574 = 0,242 
98 63 64 12.0 2400.0 50.0 8.1481 KNUAN 0,462 0,298 101 6/ 66 12.0 1400.0 60.0 3.3922 KNUAN 0.058 0,037 


1o1 60 67 12.0 1400.0 60.0 3.3922 KNUAN 0.331 0.243 


TABLE SHS-55 
TABLE SHS-56 


STUDY DAY: 1966 OPERATION 
PIPE 33 OUT OF SERVICE ‘ 
NODE CONNECTING PIPE ELEVAT TUDY DAY: 1966 OPERAT! 
10N = CONSUMP = ; 10N 
NUMBERS Ped ae ia earl AS ata EM acpi a Mle PRESSURE HEAD See Cece Renae 
u NU . 
1 ees MEAD ELEVATION FI De CUNNECTING PIPE ELEVATION - CUNSUMP a 
o 115.0 =2.046 -1.32 NUMBERS UMPITON = STATUS Tul 
2 ree cot er 60.0 1 ° KNOWN INVERT FE crs nao eo HEAU > STATUS PRESSURE HEED 
Gy 22 F Aaa co oee acre KNOWN WS FT Héu EAD ELEVATION 
4 5a 50 52 i 74.789 KNOWN S16 17 © «| 435.8 igi. 
SE GTI ort. Seay KNOWN PS 48 60.0 RROwN 25/.9 
‘ eed tities oaths pete KNOWN 375 se) 310 40.0 KNOWN 259.1 
7 ‘< hele eenr “0 -0.682 KNOWN 51 $0 52 104 110.0 KNOWN 25¥.1 
8 eae ee lat 70.450 KNOWN 4 34 140.0 KNOWN 259.4 
9 ret 7 92 pore 10,876 KNOWN 4 40.0 KNOWN 250,0 
10 9103 0 0 400.8 Pie KNOWN 9>.0 bal zy 
As ide 0S a8 Ee He ashicers KNOWN 30,0 Mi 2ou.8 
12 «14 «15 348 3H. =AALAZ = 04740. KNOWN 40.0 rs ene KNOWN 
13 16 50 90 415 125.0 Se a 70.980 KNOWN 262.0 100.0 262.1 
14 27) Age 30.0 Bey 72.210 KNOWN 260,0 50.0 reer 260.0 KNOWN 
15 is. 20° 8" 9 20.0 ane 71.180 KNOWN 256.6 80.0 oak 261.9 
16 «19 20 24 26 20.0 +186 70,120 KNOWN 257.9 125.0 rte 261.9 
172122 24 23 20,0 186 70.120 KNOWN 25/43 30:0 NCUA esas 
18 10 22 92 «0 40.0 aya 71,030 KNOWN 25/.4 20.0 be 253.0 
19 2425 45° «0 20.0 Eevee 70.590 KNOWN 259.3 20.0 eis 258.1 
36,2 26-38 59) = 9 purges a6 CRE CL ZURERNONN 250.4 20,0 pate 29/.0 
21 27 95 28 o Se aE =0.480 KNOWN 256,4 40,0 eee 25/./ 
22 95 29 32 0 20.0 Lae Pr 0.240 KNOWN 256.5 20.0 nae 259.4 
23 28 29 44 «9 20.0 E Care 70.120 KNOWN 25>,/ 20.0 Peete 256.6 
Fe rat SEL EEE aes 20.0 N 250.8 
25 35 a7 8) ie : +728 -1.760 KNOWN 167.1 20,0 KNOWN 257.0 
26 $7: 3849 42 KNOWN 18, / 20,0 RNG 25409 
27 38 39 KNOWN 49403 20.0 potty = Hee 
ze «632 335 48 OO KNOWN 195.6 20,0 220.9 
me HE SS EA Se SSP patie 253.7 20.0 mown 224-8 
so 44 42:«43~—~C* a aR TT) 70,130 KNOWN 194,0 20.0 m Lal 224.0 
Te ROG OTe et ' 1689 -2,.380 KNOWN 254.6 25.0 NOWN 221.9 
32 52 53 49 54 KNOWN 250.6 20.0 KNOWN 240.4 
$3 4 55 56 KNOWN 259.5 20,0 KMOWN 222.5 
34 58 55 57 60 KNOWN 259.1 KNOWN 250.< 
As 56 57. 62 61 KNOWN 258.8 eee 
6 62 63 75 06 KNOWN 259,1 cao Lal 
37 61 63 64 66 KNOWN 259.2 acu 
58 64 70 69 65 KNOWN 25/.4 nwa 
39° 70 7f 73 72 KNOWN 256.5 peda 
oe 7h Woe 8 KNOWN 257,8 : - KNOWN 
41 73 73 76 74 KNOWN 254.0 K at 
42 72,76 77 0 KNOWN 259.0 NOWN 
43 67 102 () 0 260.0 KNOWN aa 
44 7778 79 97 KNOWN 256. NOWN 
ae 78 60 62 0 KNOWN 244.0 KNOWN 
6 79 80 0 KNOWN 250,7 KNOWN 
a7. 96 47 83 8 KNOWN 2a1.2 KNOWN 
oe 96 85 68 0 KNOWN 262.2 KNOWN 
aA 65 86 84 0 KNOWN 202.9 KNOWN 
a 47 88 31 99 KNOWN 261.4 KNOWN 
31 23.45 4443 KNOWN 264.9 ANOWN 
Hager aah ot ta Secaitibesacassicssnes tnecues ie KNONN 
° ar : 26/.0 
ae her 6's oe cease e 0.914 0,590 KNOWN 266.8 shelly KNOWN 
Ae 104 60 36 0 40.0 KNOWN 256.9 KNOWN 
pl eT : 264.0 ~~ KNOWN 
ep UP COG ee 762.1 fade KNOWN 
58 12 93 81 06 75:0 KNOWN 254.4 KNOWN 
ae 31. 91. 93___8 60.0 sbpalel 262.3 KNOWN 
0 13. 8 58 8 40.0 KNOWN 26>.> KNOWN 
6 |. 80 92 8 be i808 KNOWN 261.4 KNOWN 
62. 89 94 9 9 a3'0 KNOWN 259.4 KNOWN 
63 59 99 98 6 100.0 KNOWN 260.0 KNOWN 
64 97 36 98 0 90.0 KNOWN 249.3 KNOKN 
65 62 63 64 87 105.0 KNOKN 24/,2 KNOWN 
66 100 66101 0 60.0 KNOWN 259./ wuette 
67 65 102 101 0 60.0 KNOWN 256.9 KNOWN 
LE ‘ KNOWN merce KNOWN 
= bi H KNOWN 
= oo 1 KNOWN 
: 7 : 02 101 ES SEB lite 
PIPE FROM [0 ODI 
AMETER LENGTH HAZEN = = 
NODE NODE  JNCHES FEE! Bcogreicient SRERCEEeca STATUS = DISCHARGE -- : 
a : = ’ bs a 
16 13 1 16.0 © 4000.0 135.0 0,58 ; ie ae Ne coc RINGGE TG eee cota COREE AUCHTMURTR COT Ce TEER 
7c fee ute Saran town totaa imenes “RECT eettvctgwr “tertoreses” “ings” gr hap” 
3 2 0.0 135.0 GD 
4 en § 800.0 135.0 eiines Munn Gooan : SatT He MEU EEL 0.5526 KNOWN 1-603 
5 6 1600.0 60.0 011326 ca bd 12.0 a800. 135.0 0.9730 Raoa = 1.034 
2 $ 1800.0 135.0 0.0046 MOWN 2,648 rh 00.0 135.0 2.5946 Kiou! 1.708 
18 3 4000.0 135.0 2.46 KNOMN 16.500 5 20 800.0 135.0 ae N 14266 
19 of 20.0 5120.0 __135,0 Sees KNOHN 1,088 pe 60.0 ae sae 
54 ; SOLER = PEED) Ea EE 36,0 1800.0 135.0 een pee 
Saerais 1900.0 55.0 Ua es KNOWN - 12.0. 9000.8 135,0 eclehl CREE 
52 4 3400.0 135.0 - th KNOAN Hy 5120.0 135.0 Kaun 1.621 
104 55 1600.0 135.0 $1008 KNOWN ; +0 5400.0 135.0 Ka " 2.245 
53 32 6400.0 0.0 oes 2 KNOWN oe A2s8 1900.0 55.0 nuan 7.742 
58 > 2000.0 75.0 aaeee KNOWN eae 3400.0 135.0 aoan 0.330 
6 7 3200.0 55,0 4: o00 _ KNOWN aese 1600.0 135.0 NNN” 245212 
un 9 é 1760.8 135.0 HAE irae rete Stee = pe mniete 
er ee Co ee TT ee TZ ee samt 0808 
30 6 64 able, 240. 135.0 0.0128 KNOWN 2779 36.0 © 1760.0 KNUMN 
a9 - 49 heitg deco PPh 65.0 0.4715 KNOWN = 16.0 3400.0 KNOWN 
: i 8 oe 9.4261 KNOWN 36.0 © 5000.0 KNUMN 
z 9 7 36.0 ©1920. auaee 0.0062 KNOWN : 24,0 © 2400.0 KADMN 
ee 8 42. 44 135.0 0.0049 KN 300185 16:0 3200. KNUAN 
vip a0 oD oueee 5 A520 135.0 0.0025 pyebdete rete 36 Seas KNOMN 
12 z . 135, a TEE 010 ° . 
AHL 9 16.0 3700.0 13500 He KHOWN 25,073 ae sce theee wow 
ae eee 24.0 2400.0 10 0.4927 KNOWN 0.5 42.0 1920.0 0.0049 KNOWN 
en, Cer er Ce CLA mmm Taner 21255 S60 4700.0 0028 KNUMN 19,817 
Sin juecds Wee eee aig4 05 stag MONieaea e238 —3o0 9700.0 __ 435.9 KNOWN 254115 
1 omer ts —i600 400.0 135.0 x 1,952 <0 . 135,0 = H 
ire ae nate 3200.0 Hole -—— Boge “ee OE aeeee HE 135.0 Caan 
£4.43... $2 16.0 pereeeg ashe 0.0096 KNOWN eoiaze aa tase =a SEL ae KNOWN 
Cia 1 tei Haoo'e ties ewan 
igi etayt ota are 800.0 70.0 eriees RNOwn) 7 8e0a7, ror aeae TT hier EE KNOKN 
ah 47 __46 __24.0_420048 135.0 Qe1212 KnuaN 2,300 2400.0 135.0 Kaun 
2 Sere. aves ee 0.1527 AWoMn -~si7a2 200 200.0 KAUAN 
Thee | eran tems a yonese 4950 0.0140 KNUMN 9.978 240 1200-0 KNOWN 
19 " . ‘ " 
23751 AAD, SS 13540 aiate KAOWN. $4 .256 TO SEREE KNOWN 
ee Er er tH AHR rites Listlad etal --——$oe0__4760.8 Knaus 
2 1920 des AA0c8___ 43308 siesa7_ Rou! ood aaee 20.0 4500.0 KNUAN 
oe rh 20.0 1700.0 aoe 0:t332 KNOWN ~Osa83 42.0 7200.0 Lasts 
ot heats Sitesi ae eee eee rete tou 
a6)F reat prs sie 750.0 50.0 Hata KNOWN 2,081 ao pe meant 
2 22 23 tale Sos 38.0 anes Known Ssaee Hie teers known 
223 : : 135.0 +460 ‘ . 
I Hr PH ee 52906) —-— ecu __0e 787 1600 75008 cial 
—35 25 24 0.0 3200.0 135.0 scenee KNOWN 0,161 es | 0.0 3300.0 a iN 
Lect Beemer 2 46-0 __3050.0 335.9 ecetee KNOWN 7.784 iero xasece moan 
37 20 25 ne aareay 0.07 > 68.0909 KNOWN 2.727 aces sane kaon 
38 26 . +0 135.0 Y 0,001 ° +0 
a0 ae a et ee 135.0 siases KNUHN 34704 4o.0 3050.0 KNoHN 
42 3026 aoe 1600.0 708 ier 1,302 6.0 4800.0 be 
39 29 Hy Bee 4800.0 70.0 211543 KNOWN 0.651 — oper 3050.0 athe 
esta a meme H eee 704.0 241343 KNOWN 6.044 46.0 330040 Known 
43 5230 rire ee 7o+Q___Sa 7234 __KNOMN _04.450_ Pe a STP RE rele 
49 32 31 - +0 3200.0 135.0 0.426 KNOWN 1.202 d6s0 4800.0 xeae 
4 32 33 22.0 _$420.0 __75.0. oceans KNOHN 14949 16.0 $640.0 KNOWN 
5 35 34 it 3300.0 445,48 eeed KNGuOl 2.708 aace 1600.0 Know 
96.33 __3s 7k 800.0 135.0 ‘e046 KNOWN "34568 — ehadin—eaz0eet ici 
=3¢- —-33 33 Aust ____4nt.o __333.0__ saz KNOWN = 04347 22.0 $120.0 Ravan 
At) =:33 Cea +4 4800.0 35 en —_SaeN__82292 _ 0,208 ao 3300.0 anc 
(59 34 ‘3 6.0 3660.0 50.0 ° KNOWN 0.674 0.435 = 42-8 _ 4800.0 JUAN 
=620° (36 35 42.0__5600.0 _59.0 KNOWN = «46328 0..857 0.0 3400.0 KNU#N 
ae. 03s “ay 0.0 1800.0 135.0 49,0122 KNOWN 9,688 0 16.0 800.0 KNOWN 
100 3> 6 16.0 2400.0 70.0 KNOWN 3.850 16.0 0.0 KNOWN 
63 42.0 2700.0 KNOWN 12.0 © 5600. KNOWN 
ob 37 12 tt 6.5422 3 KNW 
75 41 36 . +0 2000.0 OPC aeienae 22 KNOWN Qs! 0.0 1800.0 nusn 
e+ 378 0-0 = 2400-0 135.0 KNOWN 0,495 0 16.9 2400.0 KAQHN 
FF a eens 42,9 2700.0 50.8 KNOWN «5,655 12,0. 2700.0 KNUHN 
7 3938 re | aoeese 50,0 w2.0 z000-0 sown 
69 38 : +0 135, . 00.0 
$33 it 50.0 Seerse KHOU, © 4107 12.0 2700.0 KNOWN 
74 39 rid aust 1760.0 135.0 +6727____sKNOWN 1.123 12.0 2700.0 KNUAN 
ort 4 et 2.0 3680.0 $0.0 KNOW - 20.0 2080.0 KAUAN 
72 4239 — 24.0 4000.0. 135.0 KNOWN 16.0 2000.0 KAUAN 
68 a7 i 12.0 4800.0 50.0 $0738 KNOWN 20.0 1760.0 KAUN 
oe Oke Se eee 60.0 36,2962 KROWN Ee 12:0 3680.0 KNOWN 
74 56~C«A Mut 2400.0. 135.0 01938 KNOWN 24.0 4000.0 neon 
77 42 oa 6.0 3000.0 135.0 KNOWN 12.0 4600.0 Leaeindpted 
ere terre te 50.0 ia he 2008.0 netonie 
0267 age i 433 KNOWN 2400.0 nauan 
78 45 a4 as 1600.0 438.5 ___ANUAN 3000.0 fo iN 
79 “4 46 +0 6000.0 100,0 KNOWN 6500.0 | De 
97 64 44 Sarina 9600.0 70,0 KNUHN soe aroun 
80 “> “6 par 2400.0 55.450 KNOWN 04791 re " 
82 > 45 ft 110.0 KNOWN 44275 pital 
96 48 aes aoe 6240.0 80,0 ay KNUAN 2.402 KNUAN 
a7 50 47 rede 900.0 Ct rt Leonel none 
a ae ae ST = ce 
an = af ___55.0 
aay oe 3 24.0 © 2400.0 ine Ad. 9588 KNOMN KAUN 
se 49 83. zey 2240.0 236-6 0.0476 KNORN 2400.0 Known 
a4 a9 5 fast 41590.0 130.0 KNUMN 5600.0 KNUAN 
315950 at vilsencie 130.0 KNOMN 2400.0 we 
eS Known known 
as) an, ee 24.0 © 2400.0 aaste KNOMN KNUAN 
ar eee 20.0 10000.0 i300 KNUMN 6,770 Known 
rT) 3600 __30ae.e 50.0 KNOMN 24051 neous 
98 63 rv nh 800.0 135.0 KAUAN 2400.0 KNUAM 
1066? cate 2400.0 50,0 6.94 KNOMN 16000.0 KNUAN 
+0 1400.0 60,0 a aeen KNUAN ° anu 
. 2 KNUMN 0.398 KNUAN 
ASuaN 
RNase 
aNUen 


TABLE SHS-58 


TABLE SHS-57 1972 MOC HEADS 
STUDY DAY; 1966 OPERATION NOTHING CLEANED & LINED 
NODE 8 = 0.0 NGO NODE 8 OUT OF SERVICE 
NUE CUNNECTING PIPE ELEVATION = CUNSUMPT Um = SIRTUS TON Wee ~ Sitl> OESSUAE WED NODE CUMVECTING PT ME ELEVATION = COWSUMPTIUN = STaTUS TOT HeEAU - STATUS PRESSURE WEAD 
NUMBERS INVERT FI crs 4GD CONS tI neu MEAD ELEVATION +1 NUM4ERS Iwvent FT crs MGD CONS +t Heo HEAD ELEVATION FT 
1 Sa teay cog 115.0 72.046 -1.520 KNOWN 256.¢ 141.2 1 £16: 17) 5 11.0 ~2.046 -1,320 KNOWN 242,08 127,86 
2 SRL Ay |G 60.0 70.914 -0.590 KNOWN 250.9 196.9 2 L345 60.0 -0.914 KNOWN 244,35 164,3 
s S54 2s 40.0 +4.789 -3.090 KNOWN 250.9 216.9 3 Sey an 40.0 -4.789 040s Y aa emo 20S B 
4 a1 50 52 104 110,0 -b.239 -3,380 KNOWN 250.4 148.4 ‘ >i 329 52 104 110.0 -5.239 -3.580 KNOWN 292,12 142.1 
5 >1 53 5A 140.0 71.101 -0.710 KNOWN 25/,0 117.8 5 5b1 53 58 oC 140.0 “1.101 -0.710 NOWN 251,89 111.3 
6 Oa rh 40,0 0.682 -0.440 KNOWN, 25/,0 217.8 6 e526. BF 40,0 “0.082 -0.440 KNOWN 345,77 .°-—- 205.7 
7 Seo ea aD 93.0 70.450 0.290 KNOWN 250.1 163.4 7 b Re FG 93,0 70,450 -0,290 KNOWN 24,8 150,8 
R Cage ee joel 30,0 0.000 0.000 KNOWN 250.0 226.8 8 6 19 c ¢ 30,0 0.000 0.000 KNOWN 242,6 212.6 
9 go Ed ee het ioe 'c) 80.0 71.829 -1,180 KNOWN 26U.> 180.5 9 Dior say. 80.0 -1,82¥ =1,.180 KNOWN ~~ 250,0° =—s = 170.8 
19 9 108 0 0 100,0 27,199 17,547 260,90 KNOWN 166.4 10 y 103 a 0 190.0 20.875 13,466 260.8 KNOWN 166.8 
11 2495) 13 0 50.0 “1.147 -0.740 KNOWN 26u.90 210.8 11 a8)" 93) 253 U) 5u.0 71.147) -U,/40 KNOWN 249.0 199.6 
12 1415 54 9 BU,0 “1,519 -0.980 KNOWN 260.9 180.9 12 i415 34 0 Ao.0 -1.519 -0,980 KNOWN 387590 177.7 
13 16 30 99 15 125.0 -3.426 -2.210 KNOWN 259.2 134.2 13 16 50 99 15 122.0 73.426 -2,210 KNOWN 25>,1 130,41 
14 UI 2! 46-60 30.0 -1,829 -1.180 KNOWN 255.8 223.8 14 £7 2546 V0 30.0 71.829 -1.180 KNOWN 238.5 208.3 
15 18 20 A] 0 20.0 70.186 -0.120 KNOKN 252.4 235.4 is 16 2n ? 0 20.0 =0.186 -0,120 KNOWN 237.0 7 SLT a8 
16 19 20 21 26 20.0 70.186 -0.120 KNOWN 254.8 234.8 16 19 20 21 26 20.0 “0.186 -0.120 KNOWN 236,¢ 216.2 
17 Th ee ORY) 20.0 71.996 -1.030 KNOWN 254,08 234.8 17 21 22 24 a3 20.0 71.996 -1,0350 KWOWN 250.2 
Behe ee Bo 40.0 -0.91¢ -0.590 KNOWN 250.9 216.4 16 2-10 22 92g 40.0 0.914 -0.590 NON ui 
19 24 25 45 «(9 20.0 ~0.186 -0,120 XNOWN 255.0 233.8 19 24025 44> (0 20.0 70,186 -0,120 KNOWN 252,68 
20 26 25 41 0 20.0 70.744 -0.480 KNOWN 255.0 233.8 20 26 25 41 9 20.0 -0.744 =0,480 KNOWN 232,08 
21 27 95 28 0 20,0 70.372 -0.240 KNOWN 254.1 234.4 aah. 27, 95 24 a 20.0 “0.572 =0.290 KWOWN” ~” 232,1 ra 
22 99 29 32 9 20.0 -0,186 -0,120 KNOWN 255,0 233.0 22 $55 205 32) A 20.0 70,186 -0,120 KNOWN 230,39 
23 28.29 44 «0 20.0 71.472 -0.950 KNOWN 255.2 233.2 23 48029 44 (0 20.0 71.472 -0,950 KNOWN 229,0 
24 $5 33 9 0 20,0 -2.728 -1./60 KNOWN 246.0 226.6 24 5 53" 8) 20.0 -2.728 -1,760 KNOWN Mitek meee 
25 $537, 0 Oo 20,0 -0.976 +630 KNOWN 240.2 226.5 25 33°37 6) 20,0 70.976 -0.630 <NOWN 211.0 
26 $7 $B 40 42 20,0 -0.387 -0,250 KNOWN 246.9 226.9 26 3? 38 49 42 20,0 “0.587 -0,250 KNOWN 211,08 
27 $8 39 0 0 20.0 71,130 KNOWN 240.¢ 226.2 ares) 38°39 9 Ot 20.0 =L 5752 hiyts0  RNONN a1, 8 
28 32 $3 48 0 25.0 -0.680 KNOWN 250.8 225.8 28 32. $3 44 0 22.0 -1.564 -G.880 KNOWN 224, 
29 40 $9 9 0 20.0 70.130 KNOWN 240,0 226.6 29 40 $9 0 0 29.0 “0.202 -0.130 KNOWN 211.2 
30 4442 4500 20,0 -2.380 KNOWN 25¢./ 232.7 oe 4442 450 9 20.0 -3,089  -2,380 KNOWN —-2z3,0 ———-——— = 
St 46 48 «49 0 40,0 71.010 KNOWN 255.9 213.8 $1 460 48 44 ti) 4.0 71.260 -1,010 ANOWN 256,97 
$2 b2 53 49 «54 95.0 -0.590 KNOWN 258.3 163.3 $2 22 53 49 «54 93.0 -0.914 -G,590 KNOWN 251,¢ 
$3 54 55 56 0 110.0 -1.900 KNOWN 250.¢ 148.2 SS 34 55 56 Of 112.0 =25905, “1.000 KNOWN 285, 6 
$4 2B 55 57 60 75.0 “1.070 KNOWN 258.0 183.0 $4 28 55 57 90 73.0 71.559 -1.070 KNOWN 
$5 >6 57 62 64 80,0 -1.070 KNOWN 258.9 178.3 $5 36 37 62 61 8u.0 71.659 -1.070 KNOWN 
ome acces) Toa a 80.0 als A30)5 KANON 258./ 178.7 Se 62 63 758 80.0 4.286 6,830 KNOWN SS 
37 61 63 64 66 75.0 -0.830 KNOWN 250.8 161.8 s7 o1 63 64 96 72.0 71.286 -0.830 KNOWN 
58 o4 /0 69 65 60.0 71.472 -0.950 KNOWN 256,¢ 196.2 58 of 70 69 955 69.0 “1.472 -0,950 KNOWN 
39 70 7a «473 72 20,0 __=1.178 0.760 KNOWN 257.0 237.6 Spies Bear ees ane A 20.0 — “=4.178 =U. 760 KNOWN 
40 72468 9 0 20.0 “1.101 -0.710 KNOWN 253./ 233.7 9 9 24.0 71.401 -0,710 KNOWN 
44 75 73 76 74 70.0 -0.914 0.590 KNOWN 259.4 189.4 76 14 79.0 70.914 -0,590 KNOWN 
42 7276 77 0 40,0 13.087 8,443 260.0 KNOWN 220.0 To 40.0 14.778 9,534 KNOWN 
43 67102 0 0 20.0 70.976 -0,630 KNOWN 252./ 235.7 a a) 20,0 70,970 -0,.630 KWOWN 
44 77 78 79 97 50.0 73.317 -2.140 KNOWN 243.9 193.9 79 97 50.0 “3.517 -2.140 KNOWN 
45 78 80 82 0 40,0 2-247 1,450 KNOWN 250.2 210.5 820 40,0 ~~ 2,247 1.450 XNOWN 
46 799 860 0 0 40.0 73.195 -2.060 KNOWN 241.1 181-1 9 4 60,0 75.195 -2,060 <NUWN 
47 96 47 83 0 40.0 71.286 -0,830 KNOWN 262.0 222.0 os. 0 49,9 =0,839_ KNOWN. me 21441 
48 96 85 868 0 70.0 70.186 -0.120 KNOWN 262./ 192.7 en) 79.0 +120 KNOWN ee a ae | oak, 
49 65 86 84 0 110.0 70.186 0.120 KNOWN 261.2 151.2 Ca) 11,0 70,120 KNOWN 
50 47 88 31 99 60.0 6.155 3.970 KNOWN 264,/ 204.7 St 99 60,0 __ 3.970 KNOWN 
>4 25.45 41 «43 20,0 ~17.515 -11,300 KNOWN 255.2 233.5 41 43 20.0 -17,515 =11.300 KNOWN . 
520 «ud 549d 80.0 42.199 27,223 26/,u KNOWN 167.0 9 64 a0.0 46.926 30.276 
23 a ne) 120.0 70.914 -0.590 KNOWN 259,08 139.8 5 0 120,0 -0,914 -0.590 KNOWN 
D4 SPA Os 4D 120.0 72.030 -1.310 KNOWN 250./ 136.7 9 06 120.0 72,030 1,510 KNOWN 
25 «104 60 36 0 60,0 2.875 264.0 KNOWN 204.0 so 0 60.0 5.247 3,385 
26 74) 36" 40) 8 100.0 1.612 262.1 KNOWN 162.4 oO 100.0 2,928 2.237, 
27 69 68 67 90 25.0 71.472 -0.950 KNOWN 254.1 229.4 67 on 22.0 -1,472 0.950 KWOWN 
28 A293: 82 Fig 73.0 -0.587 -0.250 KNOWN 261.1 186.4 6. 0 72.0 70.587 -0.250 «NUNN 
29 $1 91 BL oO 60.0 -0.38/ -0.250 KNOWN 26>,9 205.3 61 0 63,0 70.38/ 0.250 KNOAN 
60 13 0 0 0 40,0 70.961 -0.620 KNOWN 260.2 . 220.2 C) t) 40.0 “0,961 -0,620 KNOWN 
o1 $O 92 0 0 180,0 70.682 -0.440 KNOWN 256.0 : 76.6 ab et 180,0 70-682 -0.440 KNOWN 
62 BF 34 (Os tt 45.0 70.962 0.620 KNOWN 256,¢ A 213.2 i) 49,0 0.961 "0.620 KNOWN 
os SP 99s 98) 10 100,0 71.395 -0,900 KNOWN 249.0 149.0 9a 10,0 “1.395 =0,900 NOW 
64 97 $6 98 0 90.0 71.999 -1.290 KNOWN 24/0 157.0 Pn) 99.0 “1-999 1,290 <NUWN 
65 82 683 64 87 105,0 71.659 -1.070 KNOWN 259.2 154.5 65: 582 83) 84) 187 102.0 71,659 -1,070 KNOWN 
66 100 66101 0 60.0 0.372 -0.240 KNOWN 250.4 196.4 66 #100 66101 9 60.0 0,572 -0,240 KWOWN 
67 65 102 101 0 60,0 70.372 -0.240 KNOKN 252.9 195.9 67 65 102 101 0 60,0 70.572 -0,240 KNOWN 242,9 182.9 
PIPE FROM TO DIAMFTER LENGTH HAZEN (C) RESISTENCE - STAIUS == DISCHARGE -= PIPE FHOM 10 DIAMETER LENGTH HAZEN (C0) RESISTENCE = STAIUS == DISCHARGE -~ 
NOVE NODE INCHES FEEI COEFFICIENT R=F(D+L+C) Kes crs “GD _ wOUE NODE = INCHES FEET COEFFICIENT R2F(DeL+C) NES CFS ‘GD = 
1 2 1 16.0 4000.0 155.0 0.5526 KNUAN 1.181 0,762 1 é 1 16.0 4000.0 55.0 2.8046 KNOWN 0,701 0,452 
16 15 1 12.0 1800.0 135.0 0.9730 KNUAN 1.819 «1.174 ei6 1s 1 12.0 1800.0 70,0 542793 KNOdN 2,043 1,318 
v/ 1 14 12.9 +4800.0 135.0 2.5946 KNUAN 0.954 0.616 17 4 14 12.0 4800.0 70,0 8.7448 KNOW 980, 450 
$ 2 3 16.0 800.0 135,0 0.1065 KNUWN 0.667 0,431 3 é 3 16.0 800.0 70,0 0.3590 KNOWN 2.048 
4 6 2 24.0 1600.0 60.0 0.1326 KNUAN 2.763 1.783 4 6 2 24.0 1600.0 6040 01526 KNOWN 3,664 
> 6 3 36.0 1800.0 135.0 0,0046 KNUAN =47,452 11.260 > 6 3 $6.0 1800.0 60,0 0.0207 KNOWN) 14,217 
2 $ 14 12.0 4000.0 155.0 2.1621 KNUAN 1.205 0.777 2 4s 14 12.0 4000.0 0540 8.3581 KUHN 0,724 
18 $ 15 20.0 5120.0 135.0 0.2500 KNUWN 26716 «1,752 ee |.) 5 13 20.9 5120.0 70,9 Ss 047752. KNUWN 2.989 
19 3 16 30.0 5400.0 135.0 0.0537 KNUAN 9.409 6.0714 19 s 16 $0.0 5400.0 0,0 0.1509 KNOWN 7,757 
51 4 5 12,0 1900.0 55.0 5.4078 KNOWN 0,286 0,185 51 4 3 12.9 1900.0 5540 53,4078 KNOWN 0,360 
50 1s 4 36.0 3400.0 135.0 0.0087 KNUMN §=216472-7,402 50 SS 4 56.0 3400.0° 7540 90,0259 KNOWN 12,961 
52 4 32 36.0 1600.0 135.0 0.0042 KNOWN 6,158 = 3.973 52 4 32 $6.0 1600.0 70.0 0,0138 Kida 7, 37D ae 
104 5> 4 36.0 6400.0 0.0 99.9999 KNUAN 0.211 0.136 “Loa 5> 4 36.9 6400.0 0.0 99,9999 KNOWN 0,003 
58 $2 5 16.0 2000.0 75.0 0.7900 KNOWN 0.707 0,456 __. 53 3e 5 14.0 2000.0 7540 0.7900 KUM 0,544 
—58 34 a 12.0 3200.0 55.0 9.1079 KNUWN 0.107 0,069 eet | 34 5 12.0 3200.0 55,0 9.1079 KNOWN 0,196 
6 7 6 36.0 1760.0 135.0 0.0045 KORN 9,619 6,206 6 / 6 $6.0 1760.0 7540 0,0134 KNOWN 2,052 
11 9 6 16.0 3400.0 45.0 3.4556 KNUAN 0,865 0.558 et t) 6 16.0 3400.0 4540 5,4956 KNOWN 1,226 . 
90 1s 6 36.0 5000.0 135,0 0.0128 KNUMN 12,368 7,979 90 is 6 34.0 $000.0 70.5 0, 0432 KNuaN 18,272 {1,788 
30 6 61 24.0 2400.0 65.0 0.1715 KNUAN 2,850 1,839 30 6 61 24.0 2400.0 65.0 0,1715 KUM 3,968 2,560 
89 62 6 16.0 3200.0 135.0 0.4261 KNUAN 0,895 0,578 — 088 be 6 14.0 3200.0 50,0 246763 KNOW 0,976 0,630 
—6 , 8 36.0 2400.0 135.0 0.0062 KNUAN 17.843 11.512 =- , 8 $6.0 2400.0 75.0 ~0,0183 ~~~ KNOAN 16,163 10,426 
7 9 7 36.0 1920.0 135.0 0.0049 KNUAN 27-911, 18,007 ? 9 ? $4.0 1920.0 60,0 0,0221 KNOWN 18,666 12,043 
10 8 18 42.0 1920.0 135.0 0.0025 KNOWN 17,843 11.512 10 8 16 42.9 1920.0 1040 __0,0078 KNOWN 16,163 10,428 
9 10 9 36.0 4700.0 135.0 0.0122 KNUAN 29.454 19,002 9 0) 9 $6.0 4700.0 — 60,0 0, 0541 KNOWN 21-625 13,952 
12 58 9 16.0 3700.0 135.0 0.4927 KYUMN 1.152" 0.743 12 So ) 16.0 3700.0 45,0 347605 KNOWN 0,095 0,061 
103 52 10 24.0 2400.0 135.0 0.0444 KNUAN 24255 1,455 10 be 10 24.0 2400.0 45,0 0.3586 KNOWN 04753 0,486 
14 12 11 12.0 2600.0 135.0 1.4054 KNUAN 0.248, 0.160 14 12 11 12.0 2600.0 45,0 10,7266 KNOWN 0,859 0,554 
93 58 11 14.0 800.0 135.0 0.1065 KNUAN 1.860 1.200 93 od 11 16.0 800.0 45,0 0,8132 KNOWN 1,249 0,806 
13 11 60 16.0 4400.0 135.0 0.5859 KNOAN 0,961 0.620 13 ti 60 16.0 4400.0 4540 444720 KNOWN 0,961 0,620 
1> 12 13 48.0 3200.0 1210.0 0.0030 KNOWN $0,941 19,962 13 1e 13 48.0 3200.0 110.9 T, 0030 KNOWN = SB, S37 24, 927 
$4 52 12 48.0 10400.0 110.0 0.0096 KNUMN = $2.709 21,102 34 52 12 48.0 10400.0 110.0 0,0096 KNOdd 41,017 26,462 
94 13 62 16.0 2400.0 155.0 0.3196 KNUAN 1,856 1,198 94 1s 62 14.0 2400.0 30,0 2,007 KNOWN 1,937 1,250 
46 14 31 16.0 5000.0 135.0 0.6655 KNUAN 0-351 0.243 =e 3 14 16.0 5000.0 60.0 2.9645 KNOWN 04407-0263 
20 1> 16 20.0 800.0 70.0 O.a2i1 KNUAN 2.530 1,632 20 13 16 20.0 800.0 7040 0,1241 KNOWN 2,603 1,808 
21 17 16 24.0 1200.0 135.0 0.0222 KNUAN 0.373 0.244 21 16 17 24.0 1200.0 50,0 0,1395 KNOWN 0,323 0,209 
26 16 20 20.0 3400.0 135.0 0.1527 KNUAN 2.724 757 ~~ 26 to 20 20.9 $490.0 70.0 0.5147 KNOWN 2.755 L778 
27 16 21 $0.0 1760.0 135.0 0.0110 KNGAN 9.403 066 27 Jo 21 $0.0 1769.0 40,0 0.1042 KNOWA 7,298 4,708 
22 16 17 44.0 7000.0 135.0 0.0068 KNUAN 19,096 12,320 22 16 17 44.0 7000.0 70,0 00228 KNOWN = 28,535 11,958 
24 1/ 19 20.0 4500.0 135.0 0.2021 KNOAN 2.345 1,513 24 1/ 19 20.0 4500.0 70.0 ~ 0,6815 KAUN 2,361 «1.523 
23 1/ $1 42.0 7200.0 155.0 0,0ue7 KNUAN 14,782 9,537 23 av St 42.0 7200.0 70,0 é KNOWN 14,899 9,612 
92 61 18 20.0 1440.0 135.0 0.0647 KNUHN 2.168 «1,399 92 64 18 20.0 1440.0 6540 __ KNOWN 3,286 | 2,120 
2> 1 20 16.0 1000.0 155.0 0.1332 KNUAN 0,068 0.044 2> 19 20 16.0 1000.0 7040 KNOWN 0,058 0,037 
45 19 51 20.0 1700.0 135.0 0.0/64 KNUAN 2.090 1.349 45 wy 51 2n.9 1700.0 70,0 KNOWN 2,114 1.364 
41 20 51 20.0 1760.0 155.0 0.07/91 KNUWN 2.048 4,324 = 42 20 51 29.0 1760.0 70,0 _ AMOWN 2,072 1,337 
95 21 22 16.0 750.0 50.0 0.6273 KUMN 0.866 9> 24 22 14.0 750.0 50,0 KNOWN 1.751 1,130 
28 21 23 30.0 3300.0 135.0 0.0206 KNOWN 4.960 28 24 23 $0.0 3300.0 40,9 KNOWN 5,175 3,339 
+29 23 22 16.0 3050.0 135.0 0.4061 KNOWN 0.419 _ 29 22 23 14.0 5050.0 60,0 _ANUMN 15142 0,737 
32 22 28 16.0 5600.0 135.0 0.7457 KUN 1.166 32 22 28 16.9 5600.0 60,0 KNOHN 0.423 0,273 
44 25 30 50.0 3200.0 135.0 0.0200 KNUWN 3,594 44 25. 3y $0.0 3200.0 30.0 KNOWN 4,845 3,126 
3 24 25 16.0 $050.0 135.0 0.4061 KNOAN 0.161 350+ 248 25 16.0 3050.0 70.0 1.3689 KNOWN 04591 0,382 
33 28 24 16.0 4800.0 135.0 0.6592 KUAN 1.779 33 2u 24 14.0 4800.0 75.0 KNOWN 3,319 2,142 
37 26 25 16.0 3050.0 155.0 0.4u61 KNUAN 0.610 37 26 25 16.0 3050.0 7040 KNOW 0,365 0,248 
38 26 27 16.0 3300.0 135.0 0.4394 KNUAN 0.840 38 20 27 16.9 3300.0 | 70,0 KNOWN 1,029 0,664 
40 26 29 16.0 1600.0 70.0 0.7161 KNOAN 0.420 40 26 29 16.9 1690.0 70.0 KNOAN 0,924 0,595 | 
42 30 26 16.0 4800.0 155.0 0.6592 KANOAN 3.2866 2.120 42 su 26 16.9 4800.0 70.0 KNUMN 2,726 1,758 
39 29 27 16.0 3840.0 70.0 1.7234 KNOWN 0.450 0,290 39 zy 2? 14.0 $640.0 70.0 KNUAN 0,722 0,466 
468 $1 28 16.0 1600.0 75.0 0.6520 KUHN 2.321 1.498 46 3h 28 16.0 1600.0 7540 KNOWN 4,261 2,749 
43 51 30 16.0 3200.0 135.0 0.4261 KNOWN 1.405 0.906 43 51 30 16.0 3230.0 30,0 KNOWN 1,570 1,043 
49 32 31 22.0 5120.0 7540 0.4289 KNUAN 3.556 2,294 49 se 31 22.0 5120.0 75.050 )KNOMN 64233 4,021 
54 32 33 30.0 3500.0 135.0 0.0206 KUHN 0,982 0,633 54 3s 32 30.9 3300.0 70,0 +0694 KNUWN 0, SSS O26 
755 38 34 12.0 4800.0 135.0 2.5946 KNUAN 0,262 0.182 5> 34 33 12.9 4800.0 6040 11.6506 KON 04106 0,068 
56 3D 33 30.0 3400.0 155.0 0.0212 KAUAN 2.245 1,449 —56 32 38 39.9 3400.0 70.0 0.0715 KNOmd 3,164 2,041 
=57 3> 34 16.0 4800.0 135.0 0.6592 KNUAN 0.716 «0.462 5? 3 34 14.0 4890.0 80.0 1.6827 KNOWN 01474 0.306 
60 5> 34 16.0 3680.0 50.0 3.0778 KNOWN 1,436 0.927 60 5 34 16.0 3640.0 50.0 35,0778 KNUAN 2,106 1,359 
59 34 63 12.0 5600.0 50.0 19.0122 KNUAN 0.668 0.434 59 34 63 12.9 5600.0 30.0 KNOAN 0,620 0.400 
~62 36 35 30.0 1800.0 135.0 0.0112 KUHN 6.349 4,096 ~ =62 36 33 $9.0 1800.0 rt eae KNUAN 7,969” Fiat 
61 3> 37 16.0 2400.0 70.0 1.0771 KNUAN 1-209 0.780 61 32 37 1669 2400.0 70.0 KNOAN 1,753 1,138 
100 $> 66 12.0 2700.0 60.0 6.5422 KNUAN 0.520 0.336 100 3o 66 12.0 2790.0 00,0 KNOMA 0.917 0,592 
63 $6 37 12.0 2000.0 50.0 6.7901 KNUAN 0.499 0.322 ~ 6S 36 77 12.0 2000.0 50.0 ANQAN 0,830 0,536 
75 41 36 3.0 2400.0 135.0 0.015u KNUMN 8154 5,248 75 44 36 $0.0 2400.0 70,0 KNOWN = =10,084 6,506 
64 sy 38 12.0 2700.0 50.0 9.1066 KNOAN 0,232 0.149 64 s? 38 12.0 2790.0 50.0 ANUHN 04798 0,515 
66 37 66 12,0 2700.0 50.0 9.1066 KNOWN 0-190 0,122 ~ 60 3? 66 12.9 2700.0 50,0 KNORN 0,499 0,322 
70 39 38 20.0 2080.0 155.0 0.0934 KNUAN 4.295 2.769 70 sy 38 20.0 2080.0 40,9 KNQWN 2,7$1 1.762 
oy 38 57 16.0 2000.0 50.0 1.67/27 KMuAN 1-125 0,724 69 38 57 14.9 2000.0 50.0 KNOAW 1,343 0,867 
65 $8 67 20.0 1760.0 135.0 0.0/91 KMUAN 1-929 1,245 caer | | $4 67 25.0 1760.0 60,0 KVUWN 0,698 0,450 
71 3y 40 12.0 3660.0 50.0 12,4937 KNUMN 0,552 0,343 71 so 40 12.0 3640.0 50,0 KNOWN 0,822 0,531 
73 41 39 24.0 4000.0 135.0 0.0739 KNUAN 5.645 3,642 73 41 39 24.0 4000.0 40.0 0.7017 KNOWN «34914 2,525 
72 42 39 12.0 4600.0 50.0 16.2962 KNUAN 0.398 0.231 Caer ire 42 39 12.9 4890.0 30.0” 15,2962” ~KRUAN 816 0,526 
68 5/ 40 16.0 2000.0 60.0 1.1938 KNUAN 0.569 0.367 68 o7 40 14.9 2009.0 6040 1.1936 KNOMW 0,275 0,178 
76 42 41 36.0 2400.0 135.0 0.0062 KNUWN 21,886 7,668 76 42 41 $6.0 2400.0 70.0 0.0208 KNUMY 12,996 
74 56 41 16.0 3000.0 135.0 0.3995 KNUAN 2-608 1.612 74 50 41 14.0 3000.0 70,0 1, 3464 KNOWN 1,918 
77 4e 44 12.0 6500.0 50.0 22.0077 KNUAN 0,644 0,545 7 42 44 12.9 6500.0 30,0 22,0677 KNOKA 0,967 
67 4s 57 12.0 3400.0 135.0 1,8378 KNUAN 0,919 0.593 67 4s 57 12.9 $409.0 30,0 11,5432 KNUAN 0.405 0,262 
102 67 43 20.0 1600.0 135.0 0.0719 KNUAN 1,895 1.223 102 67 4s 20.9 1600.0 60.0 0.3222 KNOWW L319 0,851 
78 42 44 16.0 8000.0 100.0 1.6560 KUHN 1,992 1.285 78 4> “4 14.9 8000.0 100.9 1.8560 KNOWN 1,600 
79 44 46 16.0 9600.0 70.0 4.3085 KAUAN 0.792 0.511 79 a4 46 14.9 9600.0 7049 4,508 KNUmN 0,874 
9? 64 44 16.0 2400.0 50.0 2.0075 KNUAN 1-2/$ 0.824 7 64 44 14,9 2400.0 50,0 2.0073 KNOWN 1.424 
80 4> 46 16.0 9600.0 110.0 1.8672 KNUAN 2.401 1,549 40 42 46 14.9 9600.0 110,90 1.8672 KNOW 2,319 
82 6> 45 16.0 6240.0 80.0 2.1875 KYUAN 2.145 1.384 82 62 45 16.9 6240.0 40.9 2.1879 KNUaN 1.872 1,208 
96 46 47 16.0 900.0 55.0 0.6510 KNuAN 1,051 0.678 96 45 4? 14.9 909.0 55,9 0.6319 KNOWN 1.047 0,876 
4? ou 47 12.9 2400.0 55.0 6.8309 KNUAN 0.604 0.390 4? Su 4?) 42.0 2400.0 25.0 4.8509 Kt 0,569 0,380 
63 4/ 65 12.0 5600.0 55.0 15.9588 KNUAN 0.309 0.238 as 4 65 17.9 2600.0 3540 19.9586 KNOWN 0,349 0,225 
a5 48 49 24.0 2400.0 130.0 0.0476 KAUAN 6,566 4,236 8> 43 or 24.0 2400.0 140.0 0.0476 KNOWN 6,312 4,073 
66 50 48 24.0 2240.0 150.0 0.0444 KNUAN 7.805 5.034 a8 ) 43 24.9 2240.0 150.0 0,0444 KNUMN 74545 4,868 
86 49 53 16.9 11500.0 150.0 1.6421 KNUAN 0.915 0.590 Be a? os 16.9 11500.0 150,0 1.6421 KNOWN 0,914 0,590 
84 “9 65 24.0 3600.0 150.0 0.0714 KNUAN 3.526 a4 a 6> 24.0 3oud.0 150,9 0.0714 KNOWN 5.212 3,363 
31 oy 50 24.0 $000.0 135.0 0.0955 KNUaN 2,223 31 5? os” 24.9 $000.0 45.0 9.4235 KnOaw 3,041 1,962 
99 Su 6s 12.0 6000.0 80.0 11.3845 KAUAN 0.769 99 a4 6s 12.9 ao00.0 30,0 11,3643 KNOWN 1,060 0,684 
91 de 59 24.0 2400.0 155.0 0.0444 KYUAN 74251 4.665 91 22 59 24.9 2400.0 4540 9.3386 KNOMN 5.159 3,329 
“7 6> 54 20.0 16000.0 130.0 0.77/07 KAMAN 2-051 1.310 a7 62 54 20.9 16000.0 150,0 2.7707 KNOMN 2.051 4,310 
$6 5> 64 16.0 $000.0 30.0 2.5091 KAUAN 2.809 1.812 36 52 64 14.) $000.0 50.0 2.5091 KNOW 3,158 9 2,025 
81 oY 58 12.0 600.0 155.0 0.4524 KNUMN 3.399 2,193 AL ” D4 12.9 400.0 45,4 3.3005 KNOAN 1-731 1,117 
968 os 64 12.0 2400.0 50.0 6.1481 KNUMN 0.404 0.299 oa 45 64 12.3 2409.0 30,9 3.1462 Kui 0,265 0.1 


1,045 


101 66 67 17.0 1400.0 60.0 3.3922 KNUAN 0.358 0.218 101 bo 67 47,9 3409,0 | 6049 5, 5922. 


TABLE SHS-60 
1972 MDC HEADS. 
FIRST PHASE CLEANING & LINING 
PIPE 23 OUT OF SERVICE 


TABLE SHS-59 
1972 MDC HEADS 
FIRST PHASE CLEANING & LINING 


NUDE GUNWECTING 2] Pe 


NODE CUNNECTING PIPE ELEVATION - CONSUMPTIUN = ST#TUS TOT HEAL ~ STATUS PRESSURE HEAD ELevaTion. = ‘com 
tat - c u a QUMPTION © STATUS TUT atau ~ tatus EA 
RUMBEKS INVERT FT crs od LENS tl neu MEAD ELEVATION FT bh IMdeA> IMveaT FE crs nub cons eT Mee Sue EPRCLNTAURRE 
1 16 7 0 . “2.040 1,37 KNOW! oo P 
i es a7 ae br =3s3ee pe pias pe 1 : a Ce) 112.9 -2.040 -1,520 <WOWN 25/0 142.0 
3 3 oe a8 4u.0 -4,78Y -$.090 KNOHN 252.9 215.3 5 A anaes aaee Syed “0.914 = ¥.590 KNOWN 250. 197.7 
era err nett SEE A Mil a30 0d 215.3 s 5 2 48 43:0 24.780 723.090 MniWN 257.6 21716 
a eC ee ge ees Ceri aes BEL SL 90 52104 140.0 9.23% =5.380 KN DWN 256.9 144.3 
2 AR 8S Cs SE eit lala es 11744 5 bt 38 54 n 24y.0  =1,202 706710 «won 25/.8 117.8 
Sir, Cae fea 95.0  =0.450  -0.290 KNUKN 259.8 164,A ? eee lew pea et at hast detah a ea th 
e ein os of 30.0 18.270 41.787 2ou,0 KNOMN 230.0 8 © Weal on tht st ae SLL Tac eae 
¥) 41 oF “has 50.0 © -4.629 1,180 KNOWN 201.4 101,4 9% 9 i2 2 9-12 ene Stet SHR eerie cae 
10 9103 09 100.0 9.79% 6,322 260.8 KNOAN 166.8 19 O14 9 P st tS Ee et ly 202.0 
11 ia, 93, is Su.0 “1.147 5740 KNOWN 261. 211.5 1 493 ; aoree gS SE Sade 
120i aS Sek 80.0 1.519 -0,980 KNOWN 761.0 181.6 teers eistae ey satg  resgez ceeg ee Races 
13 16 50 9F 4s 179.6 -3.426 -2.210 KNOWN Pryipet 13561 13 ee il det 26529) = 0.980" KWOWN 
14 27 ode. at 30.0 “1.829 -1.180 KNORN 251,/ 221.7 14 17 Ce A TERI hapa 
15 16 2t oo lt 20.0 0.186 =0.120 NUWN 25,0 230.6 15 16 os 488 39,0 71.829 71.180  <WOWN 
16 19 20 22 ZF 20.0 -0,180 -0,120 KNOWN 240.2 226.2 16 iT) sates Sate SE hh a 
17 aa 2225 «8 20.0 -1.596 -1.030 *NUmN 247.3 227.3 HE bree ea or SUE ah el ie 
18 0 a7 92 «Ot 40.6  -0.916 =0.590 KNOKN z5¥.3 219.3 = sieaetierie rea a 200d. 24-998 = 4. 050 _KNDUN 
erty Foie 70.0 -0.186 -0.120 ¥NUKN 242.8 225.8 re Pree uel Pament vas meer s tenet ae 
20 ze 25 41 ot 2u.0 -0.744 -0,480 *NOWN 24>,0 225.8 20 pe oer ss COU NN SLE Dees ea 
2. «27:95 28 ot PULL 0.372 0.240 RNURN 24/04 227.4 ar ph ctat Rtas ee eee est erence S08. KNOW 
22 95 29 32 OF 70.0 0,186 RNURN é 226.2 ask ia e 4 CO (SSE RU Cl 
23 ehoeg anf 20.6 “1,472 KNURN 226.2 23 26 20 44 3 aaee 2288 90.226 KNOHN 
24 rr a wt 20.6 2.726 KNOWN z2y./ 209.7 ——sa genet . Bose el 
2 o> «$7 ” t 20.0 “0.970 KNOWN 22¥,.0 209.6 es 3 x 5 : ates ASR EV lsc iaal = 
208738 aha 70.0 0.367 ANORN 229.8 209.8 i a Rare as AM Eb 2 la teed 
27 ju a9 kl 20.0 “1,752 KNOWN 229.0 209.0 2 Suse euew 20.887 =.256: _<nUnn 
28 Se ae) 48! ot 25.0 “1.564 ANURN 242,93 . 28 ge oe 20.0 71.752 71.130 <NOWN 
zo 40 9 kk 20.0 -0.202 KNOWN 229.4 PRUn ree tae pear Siig Maeepe sae Ray ccacebr aden 
$0 44 42 4S og 20.0 -3.689 KNOWN 242.4 aap eer sai? a3) ant hy SOD meen ae Cant gL ha AORN 
51 46 48 49 40.0  =1,560 KNOWN 251,4 a xe a 2000) 9 FSA6eY a. G80 | NINN 
S252 53°40 54 99.0 -0,9148 KNOWN 257,98 3232 34 49 8a ast Spat creel hole tae 
$3. 54 55 nor 110.0 =2,.94> KNOWN 25/,8 fie eae eee eh 1 es hd aah 
34.065 57 6 75.0 -1.659 KNONN 257.0 eee me aw ey eee hes SA tele 
355657 82 Ot P0.0 © -1.659 KNOWN «258.0 aad Te Ue ecto tae 
Ay 7 64 : $5 56 37 62 09 A0.0 1.659 =1,070 KWo 
02 63 7» ft 80.0 -1.2h0 ANUWN 250.4 6 a 6388 : Cp ha Te hls 
37 62 03 64 72.0 -1.286 KNOWN 250,2 $7 ot 4 AO pe Le ere tel 
3604 70 69H 60.0 -.472 0,950 FROWN 256.0 a mRGS) To ce ke 72.0 --2.286 -0.830 <WInN 
$9 70 72 «75 «IP 20.0 -1.178 -0,760 ANOWN 25/.4 59 70 7 aa Ee ase Steet a ekg ie tg 
40 mM 68 9 66 20.0 -1.192 -0,710 KNOWN 255.2 40 oT fe pete eve ath tak bata I bas 
a1 7> 78 Th 7a 79.0 -0.914 -0.590 RNOKN 259.5 41 > 73 9 20.0 wL.19l -0.710 «KNOWN 
42 2 Wo 7? 40.0 14,085 9.080 zou.u KNOKN Sot i2 “en Se PO SUT BES ORE iLL 
4357102 «99 20.0 0.970 -0,630 NOWN 252.2 43) 67 40 i che es tae Sion 
460/778 -79—«9? 50.0. -3.517 =2.140 KNOWN as. he pte rer eS HEE on Sa LD cd ale 
45 78 Bn BP 40.0 2.247 1,450 KNOWN 250.0 45 718 40 7 FC eS ena. anaencen 
46. 29 Go 3 60.0 =3.195 KNOWN 241.1 “0079 cate ese A il ee he 
47-96 47 BS oo 40.0 4.240 ANOHN Pry he ee es mera coe mn aS 
. . 47 96 47 8s 8 43.0 2.286 = 
48 oo » BA 70.9 “0.186 KNOWN 262.9 46 v6 von . i. 0.830 KNOWN 
49 H> 64 84 A 110.0 -0.148 <NOWN 261.3 49 os 4 ae ae Reta meen one em 
$0 47 68 31 99 60.0 61153 KNOWN 264.8 ie ee a. Li f 110.9 70.180 0.120 KNOmN 
1 2s 45 4t o45 20.0 -17,513 11,300 KNOWN 242,21 D1 es 35 meee aN Pibistesncreakboe 
52 1038 34 91 AU.0 39.83> 25,790 267.0 KNOKN 32d Le 2000 | FLT 6523) S30 5300 SiKNCUN 
55) 36 20,0 0914 —=0,590 KNOWN 259.9 Saueue Sea an pd Oe LAL KNOwN 
7 ee ee ee ed ees Se ee 250.0 54 5 hehe ih ld ba TL bg 
55 194 69 36) 40.0 4.517 2,914 264,u KNORN 35 bos 4 aoe “2.030 °2.310 KNOWN 
54 14 0 4 - 100.0 2.801 1,846 262.4 KNOWN re oe iy $6 n 40.9 4.457 2.4875 KWWOAN 
57 69 68 670 23.0 1.472 0,950 KNOWN 254.0 Sees ceseey. og esto 2-645 25815 KNOWN 
>a 12 «93 BLOF 79.0 -0.3A7_=0.250 KNOWN 261.8 seueviai vast Ay olan REEL SLE etc 
bo 031 91 60.0  -0.387~=0.250 KNOWN - 265, 4 seul viele eee CTS LOA lvl 
Tar ¢ 9° 4 40.0 © -0.962 <NOWN 260.9 eve is ke pC Ube Sb tnd 
61 $0 92 9 14 180.0 0.082 «NWN 255.0 61st 2 8 Sh Can y come econ Gmm nNDnTy 
ry ee ey ee 45.0 0,962 <NOaN 258.5 $3 pe te ag ee a ape Vet cial Clelday 
63 59 99 98 «99 «100.0 =, 399 <NOAN 240.9 ge” =59 58 on 28 Ate cbt Sed tilly 
6497 36 98 90.0 -1.999 KNOWN 247.0 SS er apt ee OE ee See SO lit cold 
65 82 «US 84 87 © 105.04. 059 <aOWN 25956 re oe oc vee 99.4 =2.999 -2.290  KNOUN 
66 109 66101 9 60.0 -0.37@ <NOMN 230.1 heath Se ae 105.0 71.659 -1,070 KNOWN 
67 05 102 tol 9 60.0 -0.572 <NOuN 252.6 et ME ees ar ts Ausf 04878 =0.240  <NOWN 
6> 142 1019 40.0 =0.$72 -0.240 «NOWN 
PIPE FROM [0 OLAMCTER LENGTH HALEN (C) RESTS = 31a - va 
NODE NODE INCHES FEET COEFFICIENT AartDstce) ORES" SSL PIPe FROM TO D{AMETER LENGTH HACEN (7%)  HESISTENCE = 9TAIUS == ULSCWARUE == 
4 Wve NODE N 
DE INCHES FEET COEFFICIENT 4aF(DeL,c) HES crs Go 
1 2 1 14.0 4000.0 135.0 0.5526 KNOWN 0,868 0,560 P : 
{6 15 1 1800.0 155.8 —9°9730 KNOWN 21367 11527 a ne : 14.9 4000.0 155.0 0.5520 KNUAN 1-115 0.719 
1? oes 4800.0 13540 2.5940 ANOdN = 16189 0,767 7, rie a) eB Sree 44320 929738 KNOmN 24042 
4 6 2 1600.0 ath ve tsee erie cl 21362 3 2 s 14.9 800.0 155.0 02,1063 pera ac275 
2 . : mela 6050 9.1326 KNOWN = 3,892 -2,544 4 ° 2 24.0 1600.0 $0.9 071526 perms = RCL 
4 ; a Sore ee 0,0046 KNOWN 26,996 17,417 > 6 s 54.0 1620.0 135.0 9.004 hehe oeeae 
16 $5 3120.0 13510 aiasee biel 2 re oe 12.0 © 4300.0 155.0 2iie21 peta 
19 3 eae 5400.0 138; saae? LACMNUERT Revie etisca -+3§ retry cent saan’ 15550 0.2500 known 2708 
ae. 1900.0 : ie ppt, SMCS Lees 19 $163.9 bdGO.0 158 0:0337 ~~ KNOWN oSop8 
3 ra 5 1900.0 25.0 5.4078 KNUAN 04277-04179 51 4 5 12.9 1900.0 55.0 Mat t44 6 ees 
52 4b 32 1600, 58 Hoe RROHN ree O82 zr ape 5018 4 34.00 S4u000 75.0 0.0259 RRONRTM SG ate 
ae Be 2 aiotes 155,0 0,004 KNOWN 54789 3,735 52 4 32 36.9 1600.0 43876 010048 aNDH 11,420 
2 ; 040 99,9999 KNOWN = 02210, 143 104 o> 4 $6.0 6400.0 f pe cee 
33 8 5 2000.0 75.0 0.7900 KNOWN ©0688 0, 444 53 32 5 14.0 = 2000.0 7510 naleeee pete 
cee oe a7enie i AL CaRRnte continerts 580 $45 ain S000 35:0 Si1b7o  CRNGAN Nasa 
S L $ 1700.9 73.0 0.0134 KNOAN 16,593 10,705 6 D 6 Shun 1760.0 75.9 0.0134 a CaNaieata 
eye . 340070 4540 3.4556 KNOWN = 1,085 0,700 11 ’ 6 yd einer es Os0i34 KNOWN 124268 
ae Ph ; San +0 0.0 0,0432 KNOAN 9,408 6,070 90 1s 6 36.0 5000.0 70.0 lease bes N 0,923 
7 te . Saeate 65,0 0,1715 KNOAN 2,921 1,685 30 ° 61 24.9 2400.8 Gata etre H pot 8,149 
8 & 7 2400.0 assis anes oe lei hE ea ode 89 be 6 14.9 © $200.0 15510 olazes Pee SED 
7 ? 7 1920.0 - Te pede tet ie etl 8 3 7 $6.0 2400.0 135.3 050062 main emetateas 
10 8 18 920. cone 0,0222 KNOWN 10,055 6, 487 7 7 7 3e.0 = 1920.0 o0.0 a 62 KAUMH 24540 
bret s 1920.0 70.0 0,0078 KNOWN 41,379 7,342 10 a ese 42.0 1929.0 70.0 siosve pinta cc de 
mene! rH : Azone $0.0 Oba KNOWN 12,054 7,777 9 Ww 9 $6.0 © 4700.0 yee mceaze KMQdN 18,407 
ios be 40 2400.0 «A380 —pigaaa —~ RMON 38255 =120 260 9 = 16.0 $700.0 18540 pote erent) Ghost 
a) Paz ay 2600.0 13540 114054 ROU tioers oR re 249 '2490.6 15540 010444 KNOWN 2h255 
Oe ey eine 800.0 13540 011065 KaoaN 1835 a3 38 tO) 135.9 154054 KNOAW piaze 
we da! Se aaa 2 a ‘ 9 8 8u0.0 5. Y 
BoE sais UNS ens om tess ca sorter ttt ie Sega rear me 
4 “ 0 
Sergi 40.0 2040.0 1100 0,009 KMOAN _ $0,598 3482 aarp 1040020 12000 Hts RADUN  29tees 
46018 31 5000.0 135;0 6.6058 pital = Lit = siete aso) 2400.0 135.0 0.3196 Known : 
20 i> 16 00,0 70 Nate pepe: 46 14 14.0 5000.6 135.0 0.6656 KNOWN 
Sr et een hy 22000 agg ies Se : 20 12 2n.c Bon.e 70.9 0.1211 KAUmN 
26 40 ~ 20 3400.0 135,0 0,1527 KNOKN Ge os Coe OR 155.0 9.0222 KNUMid 
Set) er Ca A 1760.0 135,0 26" 6 2n.9 == $400.0 135.9 0.1527 KNOWN 
22 16 17 TTF ean 0.4 Soe 27 to $a.0 1760.0 135.0 09,0110 KAUN 
20 (1) 4500.0 13540 0.2021 KNOWN — 3-3 Se 23510 9.0068 KNOW 
23%, 37 vt 7200.0 70,0 0.0294 KNOMN ro 2n.u 4500.0 435.0 > 0, 2021 «NOWH 
—92 16 #n 1440.0 155,0 ~ 0.0047 KNOWN Se ore Seni a0eae o,0 99,9999 KNUMN 
~25 20 19 eneers 33510 phase ash 92 64 2n.9 1449,0 155.0 0,0047 KNOMH 
451958 1700.0 155,0 00764 KNOHN Seats peck) sane es {35,0 0,1332 KNOWN 
41 26 Bs 1760.0 15540 0.0793 KNOWN pet i CR Tk) 155.0 09,0764 KNOMid 
Pry au 22 750.0 50,0 0.6273 Dauin aves 2u 20.0 1700.0 135.0 0.0791 KNOWN 
2 2123 3300.0 135.0 0.0206 KmOWN Be one zaue 50,0 0.5273 KNDHN 
hee Hag aes 33338 pusage Aeon 28 at $0.0 © $300.0 135.0 0.0206 KnUdN 11,782 
32. te 16.0 $600.0 145.0 0.7457 KNOWN 33 ope Heats 135.8 0.4062 KNUwnW O42 
440 2s 80 $0.0 © $200.0 135,0 0.0200 KNOWN orm oe 16.0 $609.0 135.0 0.7457 KNOWN «1,794 
So 2425 16.0 3090.0 145.0 0.4061 NUM 5 see aeeaae 155.0 09,0200 KNOWN 104197 
33 28 24 16.9 4800.0 75,0 1.8961 KNOWN 3 + 16.0 $030.0 155.0 0.4062 KNOAN 
a2 GRE ay ee 16.0 3050.0 135.0 0.4061 KNUAN : A 6.9 © 4800.0 75.0 1.8981 KNOWN 
38 20 27 16.0 3300.0 135,0 0.4504 KNOWN 7 ao 14,9 $050.0 155.0 9.4062 KNUAN 
40 20 29 16.0 1600.0 70,0 0,7181 KNOWN ae 26 14.0 3300.0 135.0 0,4594 KNOAN 
42 3u 26 14.0 4800.0 70.0 271543 phoad 40 20 16.0 1600.0 70,0 0.7161 KNOWN 
39 29 27 14.0 3840.0 70/0 127234 RRA 42 su 16.9 4800.0 70.0 2.1945 KNOWN 
48 $1 28 14.0 1600.0 75,0 0.6320 KNOWN 39 2 14.9 $840.0 7040 1.7234 KNOWN 
walt su 31 16.0 $200.0 135.0 U,4261 NUNN bed te 14.0 1600.0 75.0 ~~ 0.6320 KNOWN 
49 $e 31 27.0 5120.0 75,0 0.4289 KNOWN -43 so 16.0 3200.0 135.0 0.4261 KnuaH 
-54 3532 $o.0 © - 3300.0 155.0 9.0206 © KNUKN $i... 33 22,0 _ 5220:0 __ 7540 ___ KauMid 
“55 3s 3a 12.0 4800.0 155,0 2.5946 KNOWN se Son 3300.0 155.0 KNOWN 
=S8g os 3S So.o 3400-0 155.9 0.0212 © KNOWN mee 12.0 135,0 KNOW 
57 $> O34 14.0 4400.0 155,09 0.6592 KNOW: ee soon 155,90 KNO«M 
60 55S 16.9 $680.0 50,0 5.0778 AeOKes oan ee 155.0 ~ RON 
59 34 6s 12.0 5600.0 $0.0 19,0122 KNOWN oe <r ee aes Knowle 
62 30 35° $0.0: 1800.0 13540 0.0112 © KNOWN = Aare 08 av.0222 0 KAU 
ot ee Cee | 16.0 2400.0 70,0 1:0771 ee 2 3e son 155.0 0.0112 KAUN 
100 SDC 12.0 2700.0 60,0 6.5422 eit Bey Me oem 70.0 4.0773 anown 
6s 3o 2 17.9 2000.0 50.0 6.7901 wenn 200 3> 12.9 60,9 6.5422 KNUMN 
75 44 36 3n.o 2400.0 135.0 a.e1se Li 65 So 12.0 50.0 6.7902 KNUAN 
7 41 (36 $n.0 © 2400.0 155,0 0.0150 pith HE Ras pach speed 9,0350 nNUaW 
6¢ s? 38 12.0 2790.0 500 911660 Rout He a 4208 30.0 9.1066 KNOAN 
66 xy 66 17.0 2700.0 50.0 941666 KNOWN 17.0 30,0 9.1066 KNUWN 
a 5 36 20.0 2060.0 155.0 0.0954 KNUWN ae +H 20,8 155.90 0.0934 KNO«N 
Sa aeat 16.9 2000.0 50,0 1.6727 Kaun ‘se pate 50.0 1.6727 KNOW 
6 20.9 1760.0 155.9 0.0793 Peren) a 155.0 0.0792 KAUan 
4 130" ag 12.0 © $680.0 50,0 12.4937 NOM ky 12.9 20,0 12.4937 KNUaN 
m3 4s 24.0 4000.0 15550 8739 anc ee 24.9 155.0 0.0739 anown 
Te 42 3e 12.0 4800.0 50,0 16,2962 KNOWN 6 7 12.9 50,0 16,2962 aNONN 
ia La aL is. = 2000.0 60.0 “T1938 KNOHN +h ae eh 1.1938 angen 
74/36 4x- ‘Sele Seegie.) asste eee Specie 76 Dee 16.0 Hee Ear er 
7 42 “4 17.0 $500.0 50. wotaeey ol 77 42 12.0 50.0 2. Dante ral 
67 4s sy cote aiead 0.0 22,0677 KNOWN 4s as 12.6 . +0077 KNud 9,842 
Ren. 12.8 00.0 155.0 1.8578 KNOWN isz os aa. aot 1+4578 anon 
. 1600.0 135.0 90,0719 KNOWN i “0 155.0 0.0719 KNUAN 
7e- a5 baa 16.9 8000.0 ivd.o 1.8560 KNUAN Lb er 14.0 100.0 1.4960 KNOMN 
4 186 16.9 9600.0 70,0 4.3085 KNOMM = aaek 7040 4.3085 KNOWN 
97 64a 14.0 24u0.0 50.0 2.0075 KNOWN pie opto 5058 anuaa 
ey 14.0 9600.0 110,0 118672 KNOHN bed 16.0 110.9 atoan 
82 6> 45a 0240.0 80,0 221875 KNOW ate = ie is.n 50.9 Knuan 
26 43 47 16.0 900.0 55.0 ‘- aise ia oe % 49 14.0 55.9 
0 e 4, nN 7 : . Knunl 
su 4? 12.0 2400.0 55:0 $,83509 —-KNURN . ae 12.4 55.0 per 
8s yt 12.0 2600.0 55.0 15,9586 KAUMN tr) Bede 12.0 55.0 Perey 
as 40 49 24,9 2400.0 140,0 0.0476 KNOWN a> aa Prey 150.0 KUM 
68 Su 46 2240.0 150.0 0.0444 KNOWN 66 ou 24.0 2240.0 150.0 poner 
ve Ae ee 11500.0 150,0 1.6421 KNUMN Pree mete Mar pee 150.9 avuan 
Lbs a 63 $600.0 150.0 0.0714 KNOWN at ag 24.0 3690.0 150,90 ANUaN 
3 3Y >0 $000.0 155,0 0.0555 «N0WN 31 bed 24.0 $0u0.0 135.0 KAUaW 
79 50 6s 12.0 B0u0.0 80.0 11 .3ues <agu bad Su 12.9 6000.0 60.0 LL, 3649 Penrry 
91 3< sy 24.0 2409.0 155,50 010444 atin 91 3e 24.9 2400.0 0.0444 anual 
e7 $> s4 20.9 16000.0 13010 2.7707 ope) 87 62 20.2 16000.0 017/07 pa 
36 35> 64 16.8 3000.0 50.8 sieuey Sane ee ee 14.9 = $000.0 2.5u01 nese 
+ eee, 12.9 600.0 155,0 0.4524 KNO#N St euhee amen Sone 9.4324 Ravan 
er ae 12.9 50.0 3.1481 KsUWN Ae ne 32.9 2400.0 6.1481 KAU«N 
hi Le 12,9 0.0 $.3922 K 00m = 42.0 1400.0 3.3v2e Perey 


TABLE SHS-61 
1966 CONSUMPTION 1972 HEADS 
PARTIALLY CLEANED & LINED 


~ NODE CONNECTING PIPE ELEVATION = CONSUMPTION © 
NUMBERS INVERT FT crs “GD 
1 1 16 #17 1] 115.0 72,046 -1.320 
2 1 3 4 0 60.0 “0.914 0.590 
3 3 5 2 48 40,0 “4,789 -3,090 
4 51 50 52 104 110.0 “5.239 -3.380 
5 D1 530 «58 0 140.0 “1.102 -0.710 
6 4 5 6 a1 40.0 “0.682 -0.440 
7 6 6 7 ° 95,0 “0.450 -0.290 
8 6 10 4 .] 30,0 19.637 12.669 
9 11 7 9 12 80,0 “1,829 -1,280 
10 9 103 ° 0 100.0 9.889 6.380 
11 14°93 «#645 0 50.0 71.147) -0.740 
12 14°15 «(34 0 80,0 “1.519 -0.980 
13 16 50 90 «#15 125.0 “3.426 -2,.210 
14 17 2 46 t) 30,0 71.829 -1.160 
15 18 20 0 0 20.0 “0,186 -0,120 
16 19 20 21 26 20.0 “0.186 -0,.120 
17 21 22 24 #23 20.0 “1.596 -1.030 
18 20: 22 (92 ° 40,0 “0.914 0.590 
19 24.25 «(45 0 20,0 “0.186 -0.120 
20 26 25 41 o 20.0 “0,744 -0,480 
21 27: 95 28 .) 20.0 “0.372 -0.240 
22 95 29 «32 o 20,0 “0.186 -0.120 
23 28 29 «44 0 20.0 71.472 -0,.950 
ae 35S 33 8 o 20.0 "2.728 -1.760 
25 3537 ® 0 20,0 “0.976 -0.630 
26 37) $8 400 42 20.0 “0.387 -0.250 
27 38 59 9 0 20,0 73.752 -1.130 
28 S233 48 0 25.0 “1.364 -0,880 
29 40 39 0 0 20.0 “0.202 -0,130 
30 44-42: «45~«O0 20.0 +689 -2,380 
$1 a6: 46° 49 i) 40,0 “1.966 -1,010 
32 52 53 49 54 95.0 “0.914 -0.590 
33 94 55 Se 0 110,0 -2.945 -3.900 
je 58 55 57 60 79,0 “1.659 -1.070 
$s 56 57 62 61 80.0 71.659 -1.070 
36 62 63 75 0 80,0 71.286 -0.830 
37 61 63 64 66 7>.0 “1.286 -0.830 
$8 64 70 69 65 60.0 71.472 -0.950 
se 70 «(72 «678 «672 20,0 71.178 -0,.760 
40 7. 68 9 ) 20.0 “1.101 -0.710 
41 75 73 76 74 70.0 “0.914 -0.590 
42 Cz .¢6). #7, 0 40,0 18.226 11.759 
43 67 102 0 0 20,0 “0.976 -0.630 
44 47 78 79 «97 50.0 -3.317) -2.140 
45 78 80 82 a 40.0 2.247 1-450 
46 79 «80 0 i) 60.0 =3.193 -2.060 
a? 96 47 «83 0 40.0 71.286 -0.830 
48 96 65 68 OD 70.0 70.186 -0,320 
49 65 86 64 6 110.0 70.186 -0.120 
30 47 68 31 «99 60.0 6.155 3.970 
>1 es 45 41 «43 20.0 717.515 -11.300 
22 103) $4 94 0 80,0 37.285 24,055 
23 66 0 o 0 120.0 “0.914 -0.590 
4 67 0 Q 0 120,0 "2.030 1.310 
25 104 60 36 0 6u.0 4.073 2.628 
26 a4 i) b) U) 100.0 0.636 0.410 
57 69 68 67 0 29.0 “1.472 -0.950 
58 12, «93 «(812 0 73,0 “0.387 -0,.250 
29 310910 0 60.0 “0.387 -0.250 
60 13 0 .) 0 40.0 70.961 -0,620 
o1 so 92 4 0 180.0 70.082 -0.440 
62 69 94 b 0 45.0 70.961 -0.620 
o3 oe 99) OF 0 100.0 “1.395 -0.900 
oe 97 36 (98 0 90.0 “1.999 -1.290 
65 62 83 84 67 105.0 "2.659 -1.070 
66 160 66 101 0 60,0 “0.572 0.240 
67 65 102 101 0 60.0 70.372 -0.240 
PIPE FROM 10 DIAMETER LENGTH HACEN (C) 
NOVE NODE INCHES Feet COEFFICIENT 
14.0 4000.0 55.0 
12.0 1600.0 70.0 
12.0 4800.0 70.0 
16.0 600.0 70.0 
24.0 1600.0 60,0 
36.0 1800.0 60,0 
12.0 4000.0 65.0 
20.0 $120.0 135.0 
30,0 5400.0 135.0 
12.0 1900.0 55.0 
36.0 3400.0 75.0 
36.0 1600.0 135.0 
36,0 6400.0 0.0 
16.0 2000.0 75.0 
12.0 3200.0 55.0 
36.0 1760.0 75.0 
16.0 3400.0 135.0 
36.0 5000.0 70.0 
24.0 2400.0 135.0 
16.0 3200.0 135.0 
36.0 2400.0 155,0 
36.0 1920.0 60.0 
42.0 1920.0 70.0 
36.0 4700.0 60,0 
16.0 3700.0 135.0 
24.0 2400.0 135.0 
12.0 2600.0 135.0 
16.0 600.0 135.0 
16.0 4400.0 135.0 
48.0 3200.0 110.0 
48.0 10400,.0 110.0 
16.9 2400.0 135.0 
16.0 5000.0 135.0 
20.0 600.0 70.0 
24.0 1200.0 135.0 
20.0 3400.0 135.0 
30.0 1760.0 40.0 
44.0 7000.0 70.0 
20.0 4500.0 135.0 
42.0 7200.0 70.0 
20.0 1440.0 135.0 
16,0 1000.0 135,0 
20.0 1700.0 135.0 
20.0 1760.0 135.0 
16.0 750.0 50.0 
30.0 $300.0 135.0 
16.0 3050.0 155.0 
16.0 5600.0 135.0 
30.0 3200.0 135.0 
16.0 3050.0 135.0 
16.0 4800.0 75.0 
16.0 3050.0 135.0 
14.0 3300.0 135.0 
16,0 1600.0 70,0 
16.0 4800.0 70.0 
16.0 3840.0 70,0 
16.0 1600.0 75.0 
16.0 3200.0 135.0 
22.0 5120.0 75.0 
30.0 3300.0 135.0 
12.0 4800.0 135.0 
30.0 3400.0 135.0 
16.0 4800.0 135.0 
14.0 3650.0 50.0 
12.0 5600.0 50.0 
$0.0 1800.0 135,0 
16.0 2400.0 70.0 
12.0 2700.0 60.0 
12.0 2000.0 50.0 
30.0 2400.0 135.0 
12.0 2700.0 50.0 
12.0 2700.0 30.0 
20.0 2080.0 135.0 
16.0 2000.0 50.0 
20.0 1760.0 135.0 
12.0 3640.0 50.0 
24.0 4000.0 
12.0 4800.0 50.0 
16.0 2000.0 60.0 
36.0 2400.0 135.0 
16.0 5000.0 135.0 
12.0 + 6500.0 50.0 
12.0 3400.0 155.0 
20.0 1600.0 155.0 
16.0 6000.0 100,0 
16.0 9600.0 70.0 
16.0 2400.0 50.0 
16.0 9600.0 110.0 
16.0 6240.0 60.0 
16.0 900.0 55.0 
12.0 2400.0 55.0 
12.0 5600.0 55.0 
24.0 2400.0 130.0 
24.0 2240.0 150.0 
16.0 11500.0 130.0 
2 Ton 3600.0 130.0 
24.0 3000.0 135.0 
12.0 8000.0 80.0 
24.0 2400.0 135.0 
20.0 16000.0 130.0 
16.0 3000.0 50.0 
4 $9 5a. 12.0 800.0 135.0 
96 635 64 12.0 2400.0 50.0 
101 66 67 12.0 1400.0 60.0 


TABLE SHS-62 
STUDY DAY: 1966 OPERATION 
PARTIALLY CLEANEO & LINED 


= CONSUMPTION = 


STATUS TOT WEAU > STATUS PRESSURE WeaD NODE CONNECTING PIPE ELEVATION - CON 
CONS FT H20 WEAD ELEVATION FT Me 
KNOWN 255.8 443.8 a 
KNOKN 257.0 He met 
KNOKN 252.> ae es 3 
KNOWN 259.2 ieee 
KNOWN 256,/ vite SHEE 
KNOWN 258.9 5 ay 
KNOWN “UBL et 
KNOWN 10:0 
KNOWN $0.0 
KNOWN 0.0 
KNOWN 5.0 
KNOWN at 
KNOWN 20.0 
KNOWN 20.0 
KNOWN 20,0 
KNOKN 40.0 
KNOWN 0.0 
KNOWN se 
KNOWN sate 
KNOKN Ye 
KNOWN Aan 
KNOWN 20.0 
KNOMN 20.0 
KNOWN 20.0 
KNOWN 20.0 
KNOWN 25.0 
KNOWN 20.0 
KNOWN 20.0 
KNOWN 40.0 
KNOWN 95.0 
KNOWN 110.0 
KNOWN 75.0 
KNOWN A0.0 
KNOWN 80.0 
KNOWN 75.0 
KNOWN 60,0 
KNOWN 191.5 39 70, 74 «73: «+72 20,0 
KNOWN sain aca RAR AS. 40 72.68 60 OO 20,0 
KNOWN 229.0 41 7 273 76 178 70,0 
KNOWN 191.9 42 72°76) 527.) 10 40,0 
KNOWN 223.0 4367 -492...0: _10 20,0 
KNOWN 23164 a4 77, 78 79 «97 
KNOWN 194.5 45 78 60 82 0 
KNOWN eee +t YY eee 46 79 6 oO 0 60,0 
KNOWN 47 96 47 Bs 0 40.0 
KNOWN 48 96 85 88 0 70,0 
KNOWN . 49 85 86 84 Oo 110.0 
eon 50 47) 68 631 «(99 60,0 
mNO 51 23 45 41 43 20.0 
NOWN ‘ — 52 103 34 «94 0 60,0 
ne KNOWN >3 er 120.0 
hel aaece 34 ey 0 oO 06 120.0 
SNOW ee Saeeeeet | eee Te ee | | 60,0 
bi 04.0 36 7 Mae me 100,0 
162.4 37 oo 68 67 4 25.0 
mane —<————— ee 38 12,93 81 0 7>,0 
eucra poate 39 31091 «818 60.0 
ate 05. 60 13) OG 8 40.0 
phoen ee 61 30 92 9 9 200.0 
KNOWN 214.6 62 eo 94 0 0 45.0 
ene ate 63 59 99 98 9 100.0 
KNOKN 7a = Sr i ——$¢ te ry th 
eee aaacy 65 82 83 84 67 105.0 
acu 194.5 66 100 66101 © 60,0 
KNOKN 191.4 $7 ——— $2202 10 oe 
HESISTENCE - STAIUS == DISCHARGE -- ——PIPE Fon ae as ot bce 
R=F(D+L+C) Kes crs mGD 
2.0046 KNOWN 4,081 Sea sie) Se tren 
3.2795 KNOMN 1.543 17 1 14 12.0 4800.0 
8.7448 KNUMN 0,578 3 2 3 16.0 800.0 
0.3590 KNUMN 24158 a ai aa ea 24.0 1600.0 
0.1526 KNOWN 4,156 5 6 3 36.0 1600.0 
0.0207 KNUWN 15,580 — 2 3 14 12.0 4000.0 
8.3581 KNOWN 0.751 18 3 15 20.0 5120.0 
0.2500 KNUAN 2.731 19 3 16 30.0 5400.0 
0.0337 KNURN 91463 54 4 5 12,0 1900.0 
514078 KNUKN 0,267 ene de 4 36,0 © 3400.0 
0.0259 KNUAN 10,326 52 ie acs 36.0 © 1600.0 
0.0041 KNUHN 4,821 3,410 104 55 ‘4 36,0 6400,0 
99.9999 KNOWN 0,000 0,000 53.32 5 16:0 2000-0 
0.7900 KNUAN 046850442 38 eA 12.0 3200.0 
9.1079 KNURN 04148 0.096 ‘ ? 6 $6.0 © -:1760.0 
0.0134 KNUMN 10,744 6.932 9 6 16.0 3400.0 
0.4527 KNUAN 2.460 1.587 90 13 6 $6.0 5000.0 
0.0432 KMUMN 8,426 5.430 30 Parr 24,0 © 2400-0 
0.0444 KNUAN 2,555 1.649 a9 62 6 16.0 3200.0 
0.4261 KNUAN 1.342 0.866 8 8 ? 36.0 2400.0 
0.0062 KNURN 2.135 1.377 7 9 ? 36.0 1920.0 
0.0221 KNUAN 9,066 5.849 10 8 18 42.0 1920.0 
0.0078 KNURN = 17,510 11.297 9 10 9 36.0 4700.0 
0.0541 KNUWA 42,152 7,840 hae 3 56 9 3700.0 
0.4927 KNUWN 1.203 0,776 103 52 10 2400.0 
0.0444 KAUAN 2.203 1.460 14 12 11 2600.0 
1.4054 KUHN 0.629 0.406 93 56 1a 800.0 
0.1065 KNUAN 1,476 0,952 13 il 60 4400.0 
0.5859 KNUAN 0,961 0.620 15 12 13 3200.0 
0.0030 KNUAN 26,016 16.765 uM“ 52 12 48.0 10400.0 
0.0090 KNUMN = 284164 16,170 94 15 62 16.0 2400.0 
0.3196 KNUAN 2.304 eb 46 14 vu 16.0 5000.0 
0.6658 KNUAN 0.500 0.322 > 20. 800.0 
0.1211 KNUAN 2.545 1.642 am a 7 is 28,0 120020 
0.0222 KAUAN 0.369 0.238 26 16 20 20.0 3400.0 
0.1527 KNUHN 4.421 2.853 27? 16 21 30.0 1760.0 
0.1042 KNUWN 7.766 5.010 22 18 17 44.0 7000.0 
0.0228 KNUMN 18,467 11,914 24 17 19 20.0 4500.0 
0.2028 KNUXN 3,804 2,454 23 wv 54 42,0 7200.0 
0.0294 KNUAN 12.699 8.193 ——~92 61 18 20.0 1440.0 
0.0047 KNUAN 1.876 25 ay 20 16.0 1000.0 
0.1532 KNUAN 0,061 45 19 51 20.0 1700.0 
0.0764 KNUAN 3.661 41 20 51 20.0 1700.0 
0.0791 KNUAN 3.615 95 21 22 14.0 750.0 
0.6273 KNUAN 1.121 28 21 23 30,0 3390.0 
0.0206 KNUMN 64274 aes ey eae 16.0 3050.0 
0.4061 KNUAN 0.601 32 22 28 16.0 5600.0 
0.7457 KNUAN 1,556 a4 28 30 30.0 3200.0 
0.0200 KNUHN 4,200 35°°~«O28'Ct 16.0 3050.0 
0.4061 KNUAN 0.326 33 26 24 16.0 4800.0 
1.8961 KNUAN 3,054 37 20 25 16.0 3050.0 
0.4062 KNUAN 0,650 a 7 eel) 26 27 16.0 3300.0 
0.4394 KNUAN 1.302 40 26 29 16.0 1600.0 
0.7181 KNUAN 0,651 42 30 26 16.0 4600.0 
2.1543 KNUAN 2.991 39 29 27 16.0 3840.0 
1.7234 KNUAN 0,450 48 3 28 16.0 1600.0 
0.6520 KNUAN 2,683 43 51 3o 16.0 3200.0 
0.4261 KNUAN 2,479 = a9 32 31 22.0 5120.0 
0.4289 ANUKN 4,948 Ph tate at 3n.0 3300.0 
0.0206 KNUNN 16679 2.083 55 3s 34 12.0 4800.0 
2.5946 KNUWN 0,237 0.153 56 33 a5 30.0 3400.0 
0.0212 KNUAN 4.909 3,167 57 34 35 16.0 4800.0 
0.6392 KNUAN 0,953 0,615 40 55 3a 16.0 3680.0 
30/78 KNUWN 4,304 0,842 Cl aaa Dea 12.0 5600.0 
19.0122 KNUAN 0.687 0.443 62 35 36 30.0 1800.0 
0.0112 RNUAN 30325 6,532 61 35 37 16.0 2400.0 
1.0771 KNOHN 167330 1,118 100 3° 66 12.0 2700.0 
6.5422 KNUAN 0,873 0,563 63 3e 7 12.0 2000.0 
6.7901 KNUAN 0.731 0.471 —_—7§ 36 41 30.0 2400.0 
0.0150 KNUMN =124142 7,834 “64a ae 38 12.0 
9.1066 KNUAN 0.726 0.468 66 sv 66 12.0 
9.1060 KNUAN 0,451 0.291 70 39 38 20.0 
0.0934 KNUMN 3.224 2.060 69 ye 5? 16.0 
1.6/27 KNUAN 26124 0.725 65 38 67 20.0 
0.0791 KNUHN 1,353 0,673 71 uy 40 12.0 
12.493/ KAUAN 0.493 0.318 rw tax fi 4. 39 24.0 
0.7017 ANUAN 4.099 2.644 72 42 39 12.0 
16.2962 KUN 0,796 9,543 68 57 40 46.9 
1.1938 KNUHN 0,608 0,392 NTE ORS aT 36.0 
0.0062 KNUAN = 16.520 16.0 
0.3995 KUHN 0,635 12.0 
22.0677 KNUAN 0.910 12.0 
1.8575 KNUAN 0.957 20.0 
0.0719 KNUAN 16933 16.0 
1.8560 KNUAN 1,970 16.0 
4.3085 KNOW 0,802 14.0 
2.0073 KNUAN 1,239 16.0 
1.8672 KAURN 2.391 16.0 
2.1875 KNUAN 2.113 16.0 
0.6510 KNUWN 1,051 12.0 
6.8309 KNUWN 0,602 17.0 
15.9586 KNOWN 24.0 
0.0476 KAUWN 
0.0444 KUEN _ We: 
1.6421 KNUAN 24.0 
0.0714 _KNUWN 24,0 
0.0555 KNUWN 12.0 
11.3845 KNUAN 24.0 
0.0444 KNUAN 
0.7707 KAUAN aeke 
2.5091 KNUAN 2.769 12.0 
0.4324 KNUAN 3,071 1.963 65 64 12.0 
8.1481 KNUMN 0,470 0,303 66 67 12.0 1400.0 
3.3922 KNUWN 0.952 0.614 


“GD 


“1.320 


EN (C) 
FRICIENT 


55.0 
70.0 
70.0 
70,0 
60.0 
60.0 
65.0 
135.0 
135.0 
55.0 
75.0 
135.0 
0,0 
75.0 
55.0 
75.0 
135.0 
70.0 
135.0 
135.0 
155.0 
60,0 
70.0 
60.0 
135.0 
135.0 
135.0 
155.0 
135.0 
110.0 
110.0 
135.0 
135.0 
70,0 
135.0 
135.0 
40,0 
70.0 
155.0 
70,0 
135.0 
135,0 
135,0 
135.0 
50,0 
135.0 
135.0 
135.0 
135,0 
135.0 
75.0 
135.0 
135.0 
70,0 
70,0 
70.0 
75.0 
135.0 
75.0 
135.0 
135.0 
155.0 
135.0 
50.0 
50.0 
135.0 
70.0 
60,0 
50.0 
135.0 
50.0 
50.0 
135.0 
50.0 
135.0 
50.0 
40.0 
50.0 
60,0 | 
135.0 
135.0 
50.0 
135.0 
135,0 
100.0 
70.0 
50.0 
110.0 
60.0 
55.0 
55.0 
55.0 
130.0 
130,0 
130.0 
150.0 
13540 
80.0 
155.0 
150.0 
50.0 
135.0 
50.0 
60.0 


Status 
CONS 


KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 


KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
SNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 


KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 


KNOWN 
KNOWN 
KNOWN 


KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 
KNOWN 


Tor 


FY M20 


RESISTENCE = STATUS 


ReF(D+L eC) 


2.8046 
3.2793 
8.7448 
0.3590 
0.1526 
0.0207 
8.3561 
0.2500 
0.0537 
5.4078 
0.0259 
0.0041 
99.9999 
0.7900 
9.1079 
0.0134 
0.4527 
0.0432 
0.0444 
0.4261 
0,0062 
0.0221 
0.0078 
0.0541 
0.4927 
0.0444 
1.4054 
0.1065 
0.5859 
0.0030 
0.0096 
0.3196 
0.6056 
0.1211 
0,0222 
0.1527 
0.1042 
0.0226 
0.2021 
0.0294 
0,0047 
0.13532 
0.0764 
0.0/91 
0.62735 
0.0206 
0.4061 
0.7457 
0.0200 
0.4061 
1.6961 
0.4061 
0.4594 
0.7161 
2.1545 
1.7234 
0.6520 
0.4261 
0.4289 
0.0200 
2.5946 
0.0212 
0.6592 
3.0/78 
19,0122 
0,0112 
1.0771 
6.5422 
6.7901 
0.0150 
9.1666 
9.1666 
0,0934 
1.6727 
0.0791 
12.4937 
0.7017 
16.2962 
1,1938 
0.0062 
0.3995 
22,0677 
1.8576 
0.0719 
1.6560 
4.3085 
2.0073 
1.8672 
2.1875 
0.6310 
6.8509 
15.9566 
0.0476 
0,0444 
1.6421 
0.0714 
0.0555 
11.3645 
0.0444 
0.7707 
2.5091 
0.4324 
1461 
3.3922 


Nes 


KNUAN 
KNUAN 
KNOAN 
KNUAN 
KNUAN 
KNUAN 
KAUAN 
KNUAN 
KNUAN 
KNOAN 
KNUAN 
KNUWN 
KNOAN 
KNUAN 
KNOWN 
KYUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNOAN 
KNUAN 
KNUAN 
KNNUAN 
KNUAN 
KNUAN 
KUHN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUMN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KUEN 
KANUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
RNUAN 
KNUAN 
KNUAN 
KNOAN 
KUN 
KNUAN 
RNUAN 
KNUMN 
KNUMN 
KNUMN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KUHN 
KNUAN 
KNUAN 
KNUAN 
KNUMN 
KNUWN 
KNOWN 
KNUMN 
KNOWN 
KNUAN 
KNUMN 
KNUAN 
KNUMN 
KNURN 
KNOWN 
KNUAN 
KNUMN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNUAN 
KNOAN 
KNUAN 
KNUAN 
KNOWN 
KMUMN 
KNOHN 
KNUAN 
KNUAN 
KNUAN 


HEAU ~ STATUS 


HEAD 


KNOWN 


KNOWN 


KNONN 


PRESSURE HEAD 


ELEVATION 


119.9 
179.2 
1 7 


124.3 
92.8 
201.2 
447.5 
212.5 
164.7 
152.9 
195.4 
165.4 
418.0 
198.7 
216.2 
215.5 
215.5 
200.8 
243.0 
213.0 
210.3 
209.2. 
209.6 
191.9 
19149 
192.1 
191.4 
201.1 
191.8 
209.4 
168.7 
138.5 
121.46 
156,5 
150.4 
150.1 
151.6 
160.4 
201.1 
197.8 
160.0 
190.0 
200.0 
176.0 
193.9 
163.8 
208.1 
178.8 
13764 
190.9 
212.1 
173.9 
125.7 
122.5 
19147 
130-1 
193.3 
170.8 
191.6 
204.8 
61,0 
196.7 
130.3 
139.9 
140.3 
164.3 
160,35 


== DISCHARGE -= 
CFS 


16,007 
1,036 
2.766 
9.587 
0.5035 

25,022 

17.289 
0,000 
0.946 
0.3550 

11-871 
3,002 
7,407 
2,308 
1-117 


0,961 
37.556 
39,059 

2.080 

0,175 

2,580 

0,685 

4.473 

8,226 
19,029 

3,851 
12,864 

1.666 

0.147 

3,736 

3.658 

1,341 

6,513 

1.016 

2.171 

4,024 

0.236 

2.966 

0,738 

1.302 

0,651 

3,079 

0.450 

2.160 

2.743 

34689 
11.727 

0.116 

8.668 

1.346 

2.764 

0,225 

5.467 

1,923 

0.966 

0,663 

3,497 

0.823 

0,497 

2.995 

1.124 

1.221 

0,485 

3.937 

0.721 

0,615 

0,843 

0,485 

01398 

0,964 

1.940 

2,190 

0,699 

1.427 

2,494 

2.437 

1,056 

0,621 

0.390 

6.637 

6,087 

0,914 

5.736 

3,916 

1.378 

8,364 

2,031 

3.219 

4.078 

0,207 

1,091 


0,808 
1.046 
0.535 
1.401 
2.799 
10,327 
0.669 
1.785 
6.185 
0,325 
14,853 
11.154 
0,000 
0.610 
0.225 
7,659 
1.937 
4.779 
1.528 
0.724 
0.287 
7,661 
11.779 
9.769 
1.010 
3.388 
0.077 
1.361 
0.620 
24.230 
25.199 
1,342 
0.141 
1.665 
0,442 
2.886 
5.307 
12.277 
2.464 
8,299 
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Page No. 
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p.xi 


p.62 


ERRATA SHEET (NOVEMBER 13, 1967) 


Location 


par. 3, line 3 


EE 
par. 16, line 3 
par. 3, line 6 


par. 11, line 4 


ee ee 


Change From 


--Connect to Andrew 
Square and City Square 
ESTIMATING 

Andrew Square 

Andrew Square 

Prices 

In Report after SLS5 


Change To | 


--Connect from Sullivan Square 
Charlestown to Boston Proper 
ESTIMATED 

Sullivan Square 

Sullivan Square 

Pipes 

In Report ~ p. 81 and p. 82 
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